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M. ce Comre Vasseror pz Rane, 


Part I.—Deseription and Condition, from a Forester’s point of 
view, of the country visited. 1882. 


Kyysva District. 


In pursuance of the instructions of the Honourable the 
Beats foliviead Commissioner of Crown Lands and Public 

eee peace Works, dated the 20th of April 1881, I 
embarked for Mossel Bay on the 5th of May last. 

Starting on this journey, accompanied by Captain Harison, 
Conservator of Forests at the Knysna, I made an examination, 
from a Forester’s point of view, following the route which had 
heen pointed out to me, passing through Georze, the Knysna, 
‘Tzitzikama, Humansdorp, Port Elizabeth, Alexandria, Gra- © 
ham’s Town, King William's Town, Pirie, Stutterheim, Queen’s 
Town, Katbere, Kat river (or Stockenstriim), Graaff-Reinet, 
and Beaufort West. 

According to ministerial instructions, the points which I was 

Points for examina. required more specially to examine, and to 
tion and report. which T shonld very carefully direct my 
attention, were the following :— 

(1.) General management of forests ; 

(2) Methods of working ; 

(8.) Conservation ; 

(4) Replanting ; 

(6). Prosorvation from fire; 

(6) Utilisation of timber; and 
genorally whatever boars upon tho ercation, oxistonce, presor- 
vation, and multiplication of trees, 

The neighbourhood of Mossel Bay and the country which 

Divisions of Mossel Came under our observation in fullowing the 
Bay and George, route to George, as well as the southern 
sides of the mountains which enclose the division on the north, 
are destitute of trees. 

On approaching George, we passed many porennial streams, 
and noticed some small clusters of trecs in the Klvofs forming 
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the sources of these rivulets. Three of these Jots are inac- 
cessible for working, but still form a part of the Crown lands. 

‘Roinsias “e? old They are all that remain of an ancient 
forest near George. and important Crown furest either sold, 
burnt, or to a great extent destroyed. 

Before arriving at George, near to Blanco, there is to bo 

seen a portion of Crown forest known as 

Keur Kloof forest. Kear Kloof, in oxtent about ten morgen, 
which was burnt in 1869. It is now covered with keur trees 
(Virgilia capensis, Lom.) 

Beyond Blanco, and proceeding eastwards, the south sides 
of the mountain contain trees, at first in small patches in the 
Kloofs, but afterwards in considerable and dense masses with 
scareely any interruption, 

Rainfall in George In this region the amount of rainfall 
and Mossel Bay divi- and moisture is greater than in the division 
can of Mossel Bay.* 

At George ‘trees grow vigorously: there are to be seen 

Et ee eee in the town fine specimens of the stone, 

* maritime and Aleppo pines. 

On the journey from George to the Knysna, along the 

Geen iy postal route, there is, at a distance of 
fee atctosct® halla mile, the Crown forest of Groon- 

kops Bosch, 1,692 morgen in extent. 
About 900’ morgen only of these are stocked with timber. 
As this forest contains chiefly trees too young for felling, it is 
very properly, according to the system in vogue, closed to 
working. 

Further on stands the private forest of Mr. Bennett, which 

Bemeira feet extends from Kayman’s river to the other 

: side of Silver river, with an area of about 
250 morgen which comprises part of a lot of ground of about 
2,000 morgen which, we were informed, had been sold for 
£2,000. 

Proceeding further, we leave on the right side, and to the 
south, a portion of Olifant’s Hoek, which 
originally comprised 1,298 morgen. ‘two 
hundred of these have been utilized for immigrant locations, 
Ten hundred and ninety-eight still remain the property of the 
Crown. Of this extent about 700 morgen are clad with timber. 
Thalf of this forest comprises, in its irregular and diverse kinds 
of timber, a remarkable quantity of workable trees.t Tho 
remainder was burnt in 1869. About one-sixth of the surtace 
destroyed by fire is clad with keur trees, already furnishing a 
supply of spars. 


Olifant’a Hock forest. 


# In the Report of the Meteorological Commission for 1879, pp..23 and 65, it is 
stated that at Mossel Bay there wero 101 days of rain, giving 14 81 inches; at George 
147 days of rain, giving 36 4 inches. 

f Alice is workudte when it has reached its maximum of growth ve of auhty. 
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Tt would be very expedient to replant the spats from which 

7 these trees have disappeared. The soil is 

moc rlanting of above almost everywhere fit for the growth of 
¥ stink-wood. 

This timbor is much sought after on all sides, and the region 
of its production is extremely limited. 

The postal road then passes south of the forest of Wood- 

Wesiel ville, and continues for some two hundred 

cadeille forest. ards in this direction. 

This forest is partially wooded to an extent of 802 morgen. 
It containa somo trees of very considerable dimensions, but the 
grenter part of them are not workable. It would not be pos- 
sible, withaut injury to the forest, to remove the old trunke* 
{when granting licenses for this purpose) except with a 
proviso for previously marking the trees, and looking well after 
the workmen who cut them down. 

The portion not at present timbered is generally of a stom 
soil, and ponding a further and more careful examination, it 
seems, at first sight, to be capable of being advantageously 
stocked with pines, 

Tho neighbouring lot, known as the Diep rivor, is of a total 
extent of 1,373 morgen, of which 1,000 
morgen are scantily wooded. 

The Commission of Inquiry into Crown forests considered it 
practicable to place three families of immigrants within the 
boundaries of this fot, and recommended the establishment of a 
village of wood-cuttors on the left bank of the Diep river. 

A little further on is situated the allotment of Hooge Kraal 

Boseh, containing 1,023 morgen, 90 square 
foe? Ereal Bosh — roods, of which nearly the whole extent is 
timbered. 

Particulars of ri- There exists a riparian dispute with the 
prin dispute in re owner as to the sonthern boundary of this 

ong, Renal adjoining piece of land, 

The allotments adjoining Wolve Hiland, and those which 
border upon the rivers Karratara and Homtini in the Kuysna 
division, raise an important question of proprietorship. 

The title vesting the property of Hooge Kraal, for instance 
near the river Homtini, describes the eastern limit of this furm 
thus :-~ ‘The river as shown by diagram.” The plan, however, 
represents a straight line at some distance from the tortuous 
eourse of the river, This leads to the belief that, in accordance 
with the grantor’s intention, we are to understand by the term 
“river,” not the centre of the bed of the water-channel alone, 
pata the sides of the basin at the bottom of which the river 
ia shut in. 


Diep river wood- 
lands? 


# Old tress useless for felling. 
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This view seams confirmed by conditions in certain titles of 
lands including forest, which, in granting the ground, provided 
for the reservation of the timber, 

In the public interest, in fact, tho Government shonld 

Government reser- Tetnain proprietor of these slopes. Itis the 
vations of sinpes to only means of keeping them clad with trees— 
Frere rooontmondeds a condition indispensable to the maintenance 
of the aoil upon the rock beneath. The owners naturally claim 
by virtue of their title, without taking the diagram iuto con- 
sideration, that their farms stretch ag far as the bed of the 
river, The officors of tho Government, on their part, hold 
that the boundary ought to be the straight line shown on the 
dingram to which the title refers, and they enforce this condi- 
tion on the ground. 

Prompt settlement Tt will bo necessary for all parties that 
Seer? “e059 this question should be promptly decided. 

Summing up the foregoing roma iy there ae in the George 

ivision six Crown Jand lots containing 

of foren itr timber. The total extent of these six lots 

‘Geore dream, and ig 7,918 morgen. Of these about 4,410 

A morgen are timbered, and 4,508 are not, 

About 508 morgen of the latter could be utilized for the 

purpose of immigrant locations, or for wood-outters’ villages ; 

the remainder, say 3,000, are in no way fit for the production 

of timber. 


It would be proper also to examine if the mountain lots, 

. Which have not been sold, and which are 

fon? mountain absolutely unfit for agriculture, could not 
be planted with trees. 


There are no isolated trees to be seen in the district, nor even 
along the water-courses, and not a single large enclosure by 
live fences, 

The periodical burnings, which are the sole attention paid to 

ji the larger part of the soil of each farm, 
render impossible the development of plants 
of tardy growth, and cause the unceasing 
diminution, and even the wholesale destruction, of treea which 
originally adorned the kloofa comprised in these private hold- 


ings. 


The 4,410 morgen of forest lands of this 
division are at present closed. 

Tam of opinion that the working of these forests should not 

siete be recommenced before measures are taken 

Précat noeeas anaes 
sary when above are to conduct operations in such a manner as 
ro-opened, to ensure in future the uninterrupted 
growth of these foresta. 


Forests now closed, 
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The division of the Knysna comprisos about 28,000 morgen 

she of forest, 25,000 of which are distributed 

hens avian, ovor a large number of Crown land lots 

alroady surveyed, tho total area being 

60,577 morgen. Tho remninder, situated near the mouth of 

the Groot river, and in the region comprised between this 

stream and Blauwkrantz, ie estimated, approximately, at 3,000 
morgen, and has not yet been surveyed. 

In the portions already surveyed, about 14,000 morgen have. 

Immigrant allot- been judged suitable for the settlement of 


ments, immigrants, or for the establishment of 
‘Wood-cutling. hamlets for wood-cutters, 2 
Extent fit for forest There remain 21,577 morgen exclusively 
culture only. fit for forest enlture. 


Of the 25,000 morgen of forest land, at least 5,000 morgen 
are inaccessible, either for want of a rod 
by which to reach them, or because they 
are situate on the sides of declivities too 
steep to render it prudent to work them. 
The presence of trees is indispensable to the maintenance 
‘ ‘at of the soil on the monntain sides, and their 
mountain sides, Yemoval’ would occasion more or less con- 
siderable land-slips. 
Ten thousand morgen at least are available for working, and 
foros, | t Many places all that which could have 
for been utilized under present conditions is 
not now available, 
Tho species of trees which compose these forests are general- 
Species of _ trees ly distributed as follows, in the district of 
found in the forests, the Conservator of the Knysna {comprising 
with their distribution. the divisions of Knysna, George, and 
Humansdorp) :— 
(1) Yellow-wood. 
(2.) Iron-wood 
{3.) Keur-wood 
(4) Stink-wood 11. 
(5.) Assegai vee 
(6.) Witte ls. 
(7) Exssenhout 
(3.) Saffraan wee 
Viiers, White Pear, Bouken. 
wood, Hard Pear, Red Els, | oy 
Kenr, Chestnut, Kamasai, 7 Sout. 20 ,, 
Paardepia, Ke. 
The mechanical properties of these woods, such as resistance 
Druin oe tao compreson, Heo, twisting 
qualities, &6., ve of grain, have © separ: 
woods, determined in each case. paraiely 


Inacceasible —foregt 
Jota. - 


20 per cont, 
20 


12 
8 
8 
4 
4 
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Experience shows that they resist perfectly decomposition 

: by decay and puncture by insects, provided 

soe roetimet "4 they are felled when mature, and in the 

Proper season, when the sap has ceased to 

rise; that is to say, from the timo of frnctification until that 

at which the sap rises in order to form the flowering bnds for 

the following year. These periods do not all occur at the 

same time with all the species, as in Europe, but they come in 

succession in such a way that the forest is never in a state of 
repose, 


The time of felling varies with the kind of tree, and for each 
description, according to the aimuspheric conditions of the 
year and the district in which the trees grow. 


For instance, the periods during whieh felling was practicable 
Detaila of past in the Knyena district, daring 1879 aud 


periods of felling. 1880, wore as follows :— 

: 1879, February to the ond of Jano. 
Stink-wood + (1880, March to the end of July. 
Upright Yellow-swood Do. do, 
Bonkenhout - 970 fy oo ‘ 

: . November to February. 
White Pear = Css. December to Mi 
Saffraan o Do. 0. 

1879, Juno to September. 
Tron-wood “1880, July to Outobor, 
Wilto Els su May to Septembor. 
Essou-wood we «dune to Octobor 
; 1879. July to October. 
Assogni-wood ws { 1880. Augnat to November. 

: 1870, November to Februnry. 
Outeniqua Yellow-wood ... { 1880, September to end of Bobruary. 
Red Els September to January, 

Viiers se October to February: 
Kersenhout is November to April. 
‘Wittchout se May to October. 1 
+879. December to April. 
Hard Peae wo {1e80, Novem Ach, 


Trees cut whilst the sap is rising do not produce lasting 
Results of felling wood, aud when used for public works are 
out of season, damaging to the interesta of the country. 


Even when auch wood becomes an article of trade, to say 
nothing of the wrong done to the persone who use it, the 
cortntry suffers in reputation on account of the rapid decay 
of such wood casting discredit upon a Colonial product, and 
tending to create a preference for foreign timber, the latter 
being, however, inferior to native woods, provided the trees of 
this country are cut at the proper time. 


It is impossible, thorefore, to take too many precautions for 
ensuring the felling of the trees at the proper season, 


THE CAPE FORESTS. 7 


The felling of trees is prescribed by Regulations (Govern- 
Tepulats iment Notice No. 361 of 1875), in which 
ulations for fel. ME daecaaiics 

Ying tree (Government wie Pravision ¥ made to Fepiky that bose 

WaT Linas method in ever, ect. ul 
1878), Uiesneoe, Be hag Regulations the Crown forests are 
open to persons provided with licenses to cut the different 
kinds of timber, during the season considered suitable by the 
forest rangers in charge, and at none other. 

The price of the licenses and the kind and mensurement of 

aris oe ve the wood composing the load which the 
by licenses. "®  licenso gives the right to cut, are clearly 

stated, and the manuer of proceeding ia, 

as nearly as possible, as follow: 

For instance, a person requires atink-wood, and procures 8 
license ; for ono load of 60 cubio feet he pays 308. (thirty 
shillings), 

He presents this license to the ranger charged with the 

Seu ene enstody of that part of the forest named ~ 
regard to icons, «it the license. ‘The ranger registers and 

countersigns the license, and then returns 

it to the owner, who has, thereupon, the privilege of felling 
the timber specified in the license at the spot pointed out by 
the ranger. The wood when felled is inspected, measured and 
marked by the ranger before its removal. It ig inspected a 
second time at the placo where the wood is stacked for sale, and 
after that, the owner disposes of it as he thinks fit. 


On the other hand, when the Government requires a consi- 

Contracts with Go. detable supply of wood, for oxample, seve~ 
vernment, mode of ral thousand sleepers or telegraph poles, it 
execution. makes an agreement with a contractor, and 
the latter executos the order in the portion or ward of the 
Crown forest which is pointed out to him, whence he trans- 
porta the timber to its destination, and delivers it according to 
the price agreed upen. 

‘The first settlers in a country have imperions and immediate 

Needs of original wants. In the first place they must have 
soitlers, wood. 

In European forests many rights of usage have been con- 

Necessity for repur- ceded at the time when they then covered & 
chasing in Europe care large territory on which it was necessary to 
tain forwat rights, Tocate settlers. ‘These rights became 
afterwards the source of so much trouble and caused auch enor~ 
mous loss to the State, that it was found necessary to 
repurchase them, no matter at how great a sacrifice of public 
money. : 

"At the Cape, in the early days of its colonization, people 

Action of origimat took fram the forests merely the wood neses- 


scttlors in taking wood. “ i eDet 7 
ee oie bos sary for dwellings, tools, fences, wagous, &c., 


g 
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Later settlers com. Without tronbling themselves about the 
pelled fo pay for wood future, A little Inter, those who took wood 

palate iLiad from the public forests. were compelled at 
once to pay ite value into the public troasury. 

‘This waa well enongh at the time, and it was only just in 
fact that such a payment should contribute towards the funda, 
by means of which the Government carried on the public 
service, and that it should lighten, although but in a small 
degree, the charges imposod upon the community in ordor to 
make up the budget. Afterwards the Government made a 
fresh effort to infuse method into these matters, and hence the 
Regulations of 1875, which have brought about a groat 
improvement. 

I shall now consider whether it is pos- 
sible and opportune to improve upon this 
system, : 

In the olden times, if'a man wished to build himeelf 2» honse, 

Original modo of he went to the forest as to an inexhaustible 
folling nnd its neglect store from which he could be supplied gra- 
of necessary precat- tnitously, where he looked around for a treé 
tions. * r . é 

of a species, shape, and size suitable for his 
purpose, standing in a locality wheneo there would be little 
difficulty in transporting it. He felled it without troubling 
himself to ascgrtain whether it was still in active growth or had 
arrived at nfhturity, or whether he should clear the spot if a 
noighbouring tree of more advanced growth waa stretching its 
branches over the space lately occupied by the tree he lad just 
felled, and thus rendered impossible the development of any 
saplings, Thus, without taking any precaution to avoid 
injuring, crushing, or cutting tho anrrounding trees which, 
doubtless, rather interfered with the removal of the other tree, 
but whieh, though still starting into growth, would, in. their 
turn, if properly caved for, becomo trees, the selected tree 
would be cut away at such a height from tho soil that a portion 
of the trunk was wasted and the stump would yield no fresh 
shoots under favourable conditions. In selecting the tree the 
settler considered only the length of the timber wanted, and 
if the troe could yield more workable wood than he required, 
the remainder would be abandoned, wasted, and left on the 
spot, together with the head atunfp and branches, 

The presence of such debris on the soil would probably 
resulé in preveuting any young plant from developing itself in 
that spot. 

The wood in process of decay wonld become a haunt of 
insects and a factor in rendering tho blaze fiercer in caso of fire. 

In fine, there is nothing rarer than to see young and healthy 
trees, of valuable kinds, in localities where 
timber has beon felled. Brushwood, ereep- 
ors, and twining plants ‘overrun the ground 


Tmproromente cons 
sidored. 


‘Disastrous results of 
the foregoing, 
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and smother the few young and greatly-injured saplings, 
which, under such circumstances, can become nothing Lut use- 
less and stunted trees. 

In tho socond stage the settler is compelled to pay something 
to the Government in compensation for the wood which he has 
removed, but even then he leaves no less disorder in the forest 
afler hiy departure. 

By the Regulations issued in 1875, the Government is 

Regulations of 1875 completely protected as concerns the rew 
inoure payment fer eovery of the price for wood felled in the 
wood felled, forest. 

The Government is now desirous of knowing whether the 

Information dvsirea Colonial forests should continue to be treat. 
by the Governmenton ed as if they were, as fur as relates to the 
conservation end fellk needs of a progressive community, in 
ania reality inexhaustible; and of ascertaining 
what ean be done to improve the mode of felling trees. 

Th general idea which prevails in respect. of the felling of 
wood in the forest is even now that which 
originally avose from the necessity for satis- 
fying the wants of the immediate moment. 
‘When any one desires a load of timber, for wagon-bnilding 
for instance, he procures a license which 
specifies exactly the quantity, kind, and 
price of the wood he is authorised to ent, 

At the spot pointed out to him in the forest, he selects the tree 

most suitable to his requirements, He does not choose such, 
and such a one, because it is too large, and becanse its trans- 

* port and gale would not be so easily. effected as those of a trea 
of smaller dimensions ; nov another tree, although full-grown, 
lecause it has some defect; nora third, beeanse its removal 
would be a little more troublesome, 

In fine, having obtained a license for a load of wagon-wood, 
for instance, ho of course takes that which will suit his pur- 
pose best for tho construction of a wagon, 

The valuable wood in each treo is exactly measured ; tho 
license-holder pays his license money, and tho spots where the 
treos have been cut are reduced to the condition I have just 
described, . 

When a forest lot has been thus denuded of its timber, it is 

Consequent disaps closed, and left to nature’s kindly offices to 

pearance of valuublo repair the disorder in which the place has 

aout been left, But in addition to this, as the 
forest distriet of Knysna, whero the best timber of the Colony 
is to bo found, still contains stink-wood, yellow-wood, and 
assegai-wood, the licenso-holders, having the choice, prefer 
taking these, particularly the stink-wood, rejecting the iron 

wood and soveral other kinds of trevs, which, though v 

useful, belong to an inferior cluss. Thus, wheu a forest section 


2 


Improper prosent 
daolear tating. 


‘Wasteful mode of 
felling. 
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is closed, it is because it has been deprived of its most valuable 
pisduela, althongh it is furnished with workable trees, which 
have beon passed over, eithor beenuso they are too large, or 
because they are of a specics of wood which, although frequent- 
ly quite as good as that imported, is yet not quite so easy to 
work os that of neighbouring trees, which can be selected ; 
and this goes on to the detriment of the forest. The old trunks 
encumber the ground and impede the growth of the best. kinds 
of trees, The latter thus become still rarer, 
and will soon disappear from the districts 
where they are felled now, unless measures 
ara taken to prevent such a deplorable consequenco.* 

There formerly existed in Europe a system somewhat ann- 

Conpevtimnborwern 198008 to this method, namely, the “ Jar~ 
«Jardinage” and the dinage,”? which consisted in clearing away, 
Colonial “License” Horo and there, the oldest trees, those 
ae decaying, disensed, or withered, and those 
of mature growth, required for the purposes of trade or for 
local consumption, As regards the future of the forests, this 
avstem is far preferable to the licensing plan, since it clears 
the soil at least of all mature trees, and thus provides space for 
those not full grown, 
of There are, however, certain disadvantages 

attendant upon this method :— 

“The result of this mode of operation is that the forest 

resents to view at every point, trees of overy ago, mixed 
indiscriminately, from the young sapling to the old trea, 
and that the ‘trees which attain the greatest bull and 
lieight interfere with those placed immediately under 
their shade, ‘and impede their growth ; thus the latter, not 
having sufficient room, stretch out in branches and nearly 
always become knotted, and do not attain their natural 
height. 

“The most feoble trees, stopped in their growth by 
those which overtop them, contract seeds of disease when 
this condition of overcrowding is continned; they nearly 
always langnish, seldom arriving at a healthy maturity, 
and often they die. va 

“This ‘jardinage’ by extending the felling of trees 
over very Inrge areas, renders its supervision difficult, 
and considerably increases waste in both felling and clear- 
ing. The greatest objection, however, which is consequent 


Impending _ exter- 
mination of stink-wood. 


# Btink-wood ia now found only im the district—very limited in proportion to 
tho extont of thy Colony, bounded by Momwl Bay, the Outeniqua Mountains, Tei 
aikemna river, aud thepeu: although De, Pappe, in speaking of thie species, 
that it “grows in the aprincipal forests throughout a great portion of tle Colony.’ 
(Silva Capensis, 1882, p. 32.) 

+ Cours elomentaive des Bois, par MM. Lovents ot Parade, « work translated 
into English for tho Goyerament uf India, (Q. Hariot) (Courrier Francate, 6th 
Auguet, 1883.) : 
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upon this method is, that it docs not enable the forests 
to yield, within 9 given period, any products but those of 
a nature very inferior, in regard to both quantity and 
quality, to those obtnined by the natural method of pro- 
pagation by seeds and thinning out.* 

“Tn fact, in cultivated forests (jardinées), we see trees 
of every kind restricted in their development for a tima 
of greater or less duration, and often, even to the close of 
their existence. 

“Tn regular woodlandst on the contrary the growth 
is encouraged from its commencement, and stimulated up 
to the period of maturity, by periodical fellings under 
taken with this very object. Now it is evident that, of 
two forests, that which will supply the most material in 
agiven time is that in which the genorality of trees lms 
the strongest and most sustained growth, other circum- 
stances being equal. 

“With regard to the quality of the trees, the facility 
which they have in cultivated (jardinges) forests to extend 
their branches, renders them inferior for constructive and 
eplitting purposes to those which had grown in a 
wild state; and i¢ is to be observed as well that the 
considerable waste caused by felling and clearing in 
such a forest, multiplies faulty trees such as are seldom 
met with in regular woodlands.” 

I think that if the: renimont to which the Torani. of the 

‘ nysna are at present subject were 
riety ypanit changed for that of a cultivation (jardi- 
of * "tothe nage), judiciously applied, their production 
Hoyron teres of valuable timber would be more than 
doubled in a short time; and, if they were continuously treat- 
edina rational manner, this production would doubtless 
double itself again; that is to say, it would be four times 
greater than it is at present. 

However this may be, it is urgently necessary, by either ono 

saciaies ‘oksheas method or the other, to relieva the soil of 
for at once relieving full-grown trees, of perishing timber, and of 
the forests, « trees belonging to species of second-rate quali- 
felling. ty, which occupy the ground unprofitably. 
In the second place, it is none the less esse: 
tial, during the operation of felling, to clear the soil of debris 
and the yonng plants from the creepers and brushwood which 
smother them. 


# «he methnd of natural renewal and gz ont consiste of working 
the forests in such mannor as will insuro their natural and pertect re-stocking, 
by encouraging ss much as possible their growth from their early youth up to 
the period of their felling.” 

“A woodland ie called regular when it exhibits in all directions a uniform 
ani complete stock of treos, of ages suitably gealuated, and when it cuntaiae 
withia itself all the elomonts nocessary for ensuring ita natural reproduction.” 
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The ways and means of doing this, whieh appear to me 
preferable, are set forth in the chapter in which I have grouped 
ihe recommendations in order to give shape to these measures 
as a whole, they being in the true nature of a careful organi- 
zation, 


The wood most inquired for is stink-wood (Oreodaphne 

finicwont, emana  DUdlata) ; it grows rapidly, but is very sen- 
for and remarka upon sitive in certain respects, Its young shouta 
the epecies, are so tender that the least contact with 
branches injures and kills them. It has as‘much need of air, 
light, and space about the head as of the zephyrs at its foot. 

Stink-wood disap. ‘This species, howevor, would probably dis 
pearing under prosent appear from our forests if they continued to 
“licensing” system, be worked under the licensing system, and 
if the young seedlings aro depended upon asa means of re- 
placing trees which have been eut down. But it possesses a 
singular property and one peculiar to itself, 


‘When a tree of this kind has been ext, not only does iis 
stump send out shoots, but thesa again 
throw down roots, which descend the old 
tink in euch a way that, although the 
Jatter may decay, the original tree is replaced by one, two, or 
three branches which develop into veritable trees with roots to 
them. 


Btink-wood, singular 
faoulty of. 


Owing to the fatal cnstom of cutting trees at least three 

Stink-wood, baa Feet above the surface of tho ground, these 
modo of falling and mew shoots, resting on branches unable to 
yeaultg on euckers, find the requisite support in the original 
ponk, have not sufficient stability when the old trunk is rotten, 
and are thrown down by the wind before they attain a sizo 
sufficient to furnish timber, 


By virtne of the faculty above doseribed, in the districts 
which have never been worked, and where the want of light 
close to the soil has prevented the survival of the young plants, 
there are found old stumps of ‘stink-wood perished through ago, 
still standing upright, and encircled with a bundle. of suckers 
sprung from their trunks and enrooted in the parent stump. 
It is possible, however, that these shoots from the stump attain 
neither the age nor the size of trees springing from seed. 


When a plant of stink-wood has had the good fortune to 
spring up ina clearing,* and the raro luck of being neither 
too much injured by the fall of the neighbouring trees nor 
strangled by climbing plauts, ity growth is rapid, and every~ 
thing tends to prove thata tree of this kind must lave air and 
light from its very birth. 


# A little place destitute of tree, 
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Stinkewood, searcity The seed of stink-wood is scarce nnd 
‘of coud. nearly always worm-eaten. 


This tree has been styled by Mr. Barrow the African oak 
“Tbe African Oane (Chéne Africain), which he has also likened, 
on account of its qualities, to the most 

valuable species of Europo. Tho oak in the east of France, and 
in several countries where it forms large forests, yields acorns in. 
abundance every twelve years, but they are difficult to preserve, 


Stink-wood is worth at the Knysna from 4, to 53. per enbic 

foot. Planks of 20 running feet, one foot 
wide, hy three to four inches thick, are 
worth from 20s, to 258. each, and are sold 
at £7 10s. in tho division of Stockenstrim. : 


Stink-wood is not ‘ound ia ne forests of the latter region, 

7 _ although Dr, Pappe, in his Sifva Capensis, 

cee ean tates that it Te found “ia tho primeval 

division, forests throughout a great portion of the 

Colony.” Many localities appear to us suitable for its growth. 

Porhaps there is none of it, and it may never have appeared at 
all,in that district. 


But, on the other hand, the treatment which the forests have 
...  Yeeeived from time immemorial in this 
epentcna’® #4  yespect would have been sufficient to cnuse 
tink-wood, assegai, its complete disappearance, It is general 
and mitiecls gauerale formd in company with the assegai-wood, 
y . or with the witte els, in tho forests where 


Stink-wood timber, 
value of. 


it grows. 


Tho property which the branches have of forming roots has 
Btinkewood, posible Jed me to think that perhaps stink-wood 
ink-wood, possible . l fi 

re-production by cute could reproduce itself by cuttings, like the 
tings; experiments ia poplar. If this were so, the reproduction 
Lied of this kind of timber would be abundant- 
ly assnred. I have recommended experiments to be mado 
with this object. 


The tree most widely sproad, and that which attains the 
largest dimension in the division of the 
selon Eee Knysna, is the yellow-wood. 
If stink-wood is the oak of this country, we may say that 
‘i wo»  Yellow-wood is the pine, It appears but 
TheAfioan Fine” fittla in the habit of sprouting from the 
stump, but its reproduction from seed seems quite as general 
and easy as that of stink-wood is difficult 
and rare, ‘Thus, in nearly all open spacos 
: are to be seen saplings of yellow-wood, of 
all ages and dimensions, growing in the place of the felled trees, 


Easy of reprodue- 
tion. 
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When these saplings have not snfferod for any longth of 

Conditions favnar. ‘ime, nor Janguished under the cover of 
able to ita reproduee large trees* nor have been too much 
tion, injured by the removal of their predecessors 
(yellow-wood, having in only a small degree the property of 
throwing out shoots, appears to be unable to endure with 
impunity the severance of its limbs), nor ave too much over= 
shadowed by the branches of neighbouring trees, nor too 
closely entwined by climbing creepers, they often reach a sizo 
which places them beyond danger, and become timber-bearing 
trees, Otherwise they grow without sensibly increasing in 
bulk, becoming hard aud compact, and fit for excellent spars 
or telograph poles; but then they nover become timber trees. 


Yellow-wood of middling dimensions is sought for in loga 
for carpenters’ purposes, and is worth about 
op towmond value 99, 6d. per cubic foot at the Knysna, The 
largest trees would give excellent timber, 
pecitier {rece should yn¢’ they are passed by on account of the 
2 trouble which would be necessary in order 
to transport them to the place of sale. 
It is the same with iron-wood, This woodt considered 
Why _iron-wood, suitable for ship-building, aud of which 
though plential, is axles, poles, and tools are made, remains 
Vittle used. almost untouched in the forests of the 
Knysna, while there are imported into the Colony considerable 
quantities of wood intended for purposes for which iron-wood 
could be employed. 
Its specific gravity and hardness, which render laborious its 
transport and its eawing by hand, explain this anomaly, 


When means of , lt isto be hoped that when the Colony 
transport. improve, is provided with better roads for transport 
iron-wood, should ber jron-wood will be sought for with an eager- 
como much indemand. 1645 proportioned to its qualities. 


At present a road is being constructed passing along the 
We. district of Sourflat. The workmen have 
anton waste of Pa rs 
‘wood, caused by clear. certainly cut much more timber than 
Ing the rad through was necessary for the formation of the 
Sourflat, Sood 


The trees felled represent a very considerable value, to a 
great extent lost, because at the time of the actual cutting 
down there were no convenient means of removing them. The 
men cut off the best pieces in short lengths, which are quite 

# A plant ia enid to be under ~ cover” of a tree whon it is eo situated that a portion 
of tho orest or branches of the treo is placed vertieally over it 

'¢ According toa report by Sir John Goode to the Crown Agents, under date of 
the Bist of April 1877, the meault of the trials (aftor iramorsion with regard to 
sample “iron-wood”) may bo aaneidered “ as fairly. satisfactory.” 
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unserviceable, in order to throw them aside moro easily, and : 


tho romainder is wasted on the spot. 

If the workmen had limited their operations in the first 

How the oloaing iStance to cutting the trees growing upon 
should have beendone, the roadway, or at the spots whenco earth 
with profit to Gover: Jind been removed ; or if they had. even 
man considered it necessary to afterwards clear 
away tho timber from the sides of the roadway, considerable 
profit could have been derived from tha wood, because there 
would have been room made for getting it away, so that even 
if the extent planted had uot been further diminished, the 
Government would not have been deprived of the commercial 
yalue of material now wasted, But probably the workmen 
considered this too troublesome, and that the removal was neces- 
sary in order to prevent injury to the vond by tho proximity 
of overshadowing trees. 

It should have been borne in mind, also, that the trees stand- 

Road works: benett ing on the sloping ground to the north 
of trees ns consoiida- would have done their part in contributing 
to tho solidity of the embankments, and 
have been a protection to spans of oxen, and a means of secu- 
ritv for loads and travellers. 

In other countries, far from felling timber in those parts 
which command a line of road, haste is made to plant the 
embankments. 

In this way also the trees stop the rubbish which the atreams 
from the higher ground carry down with them, and also give 
security against tho landslips always to be dreaded in newly- 
made embankments. 

This line of road does not appear to have enhanced tho value 
of the timber of the forest to such an extent as one would have 
expevted, considering how much has been spent upon it. 


Timber is a product at once cumbersome and heavy, and the 
Homtini road, ree declivities are such, at certain points, as to 
‘marks on construction render it difficult for heavy loads to be 
Ga easily moved. Further, the crossing of the 
river Homtini is accomplished by means of a causeway and 
not by a bridge. In winter, nt the time of ‘floods, there are 
delays and difficulties in crossing, which increase the expenses 
of transport, and tho inhabitants of the neighbouring division 
of George will, it is to be feared, still prefer importation by 
way of Mossel Bay, and other sources of supply to which they 
are accustomed. 
There is, moreover, in course of construction in this division, 
ite atta tel a route which will cross the Tzitzikama, 
breed It will give access to districts hitherto in- 


accessible, 
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I will not at present refer to the common kinds of wood in 
the district of the Knysna, beyond those 
which I have previously doseribed. Not 
because they are without value—far from it 
—but either because these trees are in demand and their pro- 
duction is so easy that no precautions are taken with regard to 
them ; or because they form so unimportant a purl ia tho 
general mass of timber that they cannot seriously affect the 
tutnre of the forests. What I have said of the principal kinds 
seems to me to render the actual position sufficiently clear to, 
allow conclusions to be drawn from what I shall presently 
formulate. : 

Thero are now two contracts in force for the supply of sleepers 
For ana! be prepared in the division of the Knysna. 
ote One contractor, Mr. Dunn, undertakes to 

deliver 500,000 sleepers in five years, or at 

tho rate of 100,000 per annum. 

The place of folling has been selected in the district known 
as lots W and Y, which have never yet been open to tho public. 

This spot appeara very well chosen. Tho stock of trees com- 
prises much yellow-wood, and but few trees of very large 
dimensions. The soil is firm and furnished with n young 
gvowth,* sufficiently mature. Hero certainly there is a very 
favourablo opportunity to encourage a young growth, the hope 
of the forest, 


With this object we must uncover them by taking out all 
the mature trees which overtop them, but it 
is expedient to leave a certain number of 
trees of lees age in a forward state of growth 
at convenient distances, which, without prejndicially covering 
the young growth,f shall yet cast upon them a salutary 
shada, properly mitigating the violenco of tho gusts of wind; 
and these will becomo timber-bearing trees when the natural 
plantation, which it is necessary to develop, enn do without their 
protection. The young plants having the sun shining on their 
dos tae, $ops aud tho trunks in the soil kept fresh 
Acq rer ad "Ske yy the thick foliage, will thrive under auch 

favourable conditions, if assisted by the 
others. Every sapling, in order to thrive, requires a certain 
space in the ground, as much for extending its roots as it does 
in the air for sprending its branches; and according to tho 
growth of a plant, the space which it occupies becomes neces- 
sarily greater. 


Common wooda ol 
the Knyana foreste, 


‘Modo of encouraging 
gtowth of young treea, 


® Soodfinga—A anion of numbers of apriga of sced from the ground. 
Sprig from sced—A young troe which hns sprung direetly from n sevd. 2 
Fhe cover” must not be confounded with tho “shadow. ‘The term corer means 

‘exercising an influcnes on the epot of ground which tho top arvl branches iinrnedintely 

cover} itis eanatant in its injury to vegetation, by enfvebling the effvots of light and 

rain, and by impeding the formation of dow, 
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All the plants composing the masa cannot, therefore, havo 
r sufficient space when each has arrived at 
ep AnDine oub Bees twice its original size. Hence the ubsoluto 
necessity of thinning out as trees increase 

in-number and size. - In such a case the young trees struggle 
with each other to obtain the space which is indispensable for 
adue share of Jight and air, In ‘this struggle the weakest 
plants, deprived of this space, overtopped and pushed aside, 
will, in 2 very short time, in the same way’ as the amaller 
branches of others, wither and decay ; nnd it is thus that from 
year to year the number of stalks diminishes, and those which 
survive, being more elevated and stronger, throw off their 
Jower branches and produce stems themselves of greater length. 
In the early age of the forest, this condition of things, far from 
Thinning out uone- presenting difficulties, offers great advan- 
oetanry in early ttege tages; the young saplings afford each other 

Bromth of fores. — rmutual support agninst those overtopping 
them, and assist reciprocally each other’s upward growth, 

Subsequently the struggle increnses, since those stems which 
are overtopped, although Feprived of the influence of the light, 
take a longer time to succumb because they are atronger.* 

At this juncture some of the sprigs are thinned out from the 

‘hinni weakest, the sickly, and the mutilated, 
per times fro” P** choosing among those which, although 
: strong, are too numerous for a limited sur- 
face, and thus giving to the vigorous plants, which remain, the 
apace necessary for their free development. This operation 
should be repeated a second and third time, whenever it may be 
requisite, Finally here, as well os in all countries where this 
aK plan has been adopted, I am confident we 
of micipated reult shall obtain a production of timber beyond 
. comparison, as regards quality and quantity, 
‘with that which the soil at present farnishes. 

Theso explanations, then, of the manner in which it would be 
desirable to treat the forests, have been suggested by an exa- 
mination of the portion to be worked for the furnishing of the 
before-mentioned supply of 500,000 sleepers during the next 
five years. eee 

Auother contract of the same nature is in operation in the 

division of the Knysna, but is applicable to a 

conlcepete; Mr. Jones’ considerably less quantity. Mr. Jones has to 
deliver 25,000 sleepera, This supply will be 

taken from a district of the main forest near Plettenberg Bay. 


* Tho « shadow,” on the contrary, exercises ita influence over a certain extant accords 
‘ing to the diiferent positions of the sun during the day. tis almost alway: 
able to the growth of trees, inastauch 8 it tends to preserve a freshness of th id 
plants, without depriving the latter of the bonclicial action of air and light. (Parade; 
Culture des Bois.) 
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ied 4 © Licenses for the extraction of timber, 
00a ieee fF delivered in 1880, have been issued for the 
following quantities, viz. :— 


Kinds of Timber. Loads. Cubic Feet. 
Stink-wood  ... 499 29,940 
Yellow-wood 88 8,800 
Witte Els 7 560 
Wagon-wood «+ aaa. 289 28,900 

68,209 


From this it will be seen that stink-wood is five or six times 
more sought after than yellow-wood, and 
almost twice as much as the mixed woods 
which constitute loada_of wagon-wood, 
Besides the wood-cutters, who have their working places 


* Stink-wood most in 
demand. 


‘Wood-catters, 
Steam Saw Milla, ro. 
duction in cost of saw. 
ing. 
Colonial woods, reas 
sons why 40 little is 
sold. 


about the forests, there are ut the Knysna 
two steam saw mills in full work, The cost 
of sawing by this means is from 20 to 25 
per cent, fess than by hand labour, 

The reasons why 60 little Colonial wood 
is sold, are these :— 


(1) On account of the scarcity of stink-wood. 

(2) Onnccount of the difficulties of the extraction and trans- 
port of the timber, considering the absence of roada in the 
forest and their insufficiency beyond. 

The products are shipped at the Knysna, or at Plettonberg 


‘Whore and how dis- 
posed of, 


Bay for all the ports in the Colony: by 
land they are sent to the division pf Qudt~ 
shoorn, tho valley of Lang-kloof, and the 


neighbouring districts. 


Knyme _foreste: 
value of produce in 


Under the provisi 


Immigrant allote 
menta. 


The produce of every species taken from 

the forests of the Knysna in 1880 repre- 
sented a value of £1,253, 
3 of Act No. 33 of 1879, immigrant 
families are now being settled in the division 
of the Knysna upon allotments of Crown 
Jnnds considered fit for agriculture. 


‘The presence of a number of industrious men in the forest 


Anticipated benefi- 
cial rosulte of immi- 
grunt eottloments, 


districts will doubtless produce a health: 
competition, and the immigrants may, if 
they desiro, obtain as wood-cutters abundant 


menna and opportunities of becoming prosperous. 
This European population will always find at hand the neces- 


Tha firewood ine 
dustry. 


sary firewood, and, as it increases, it will 
furnish in the future a certain outlet for 
products, which are now lying without value 


on the soil of the foresta, 


“certaia. 
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Tn proceading to allot the ground, we should carefully re- 
Biesteitina «oa sere evely snountain-sete whol commmpnus 
ime i a water-conrse, also on the bank of each 
imemigrant allotments stream a strip of land of sufficient breadth, 
The wandering oF cates rer these hillsides sontribaies to 
their donudation, and it is desirable to 
doriieatt Seunaa maintain a wooded condition in those 
slopes, parts, 

We have no accurate statisties with regard to the relative 
quantity of moisture with which this divi- 
sion is favoured, It is believed that the 
locality of greatest rainfall occurs between Blauwkrantz and 

ad the Storm river, and that with regard to 
apviminishing ofboth spots the mean quantity of rain is 
constantly diminishing both on the side of 

George on the west, aud Humansdorp on the east. 


Rainfall. 


If this is the case, it would be sensibly in 

of eaten for deereate Hronortion to the wooded areas in the dif 

ferent localities of this region. ; 

Experimental plan- Trinla of plantations in the division of 
tations, the Koysna have just been commenced, 


To the north of the village, at a distance of about three 


“miles, Captain Harison, the Conservator, lins enclosed by means 


of spars a hollow of about ten morgen open to the south, from 
whenco a small stream eseapes, This ground presenta mountain- 
slopes in all directions. The soil appears good, judging by the 
vigour of the plants which grow there, and a better spot could 
not lave been chosen for beginning the work of tree-planting, 
On the right of the stream in tho lowest part an extent of 
from five to six equare roods has been roughly turned up and 
sown by drills with seeds of the stone-pine, which has formed 
avery good seed-bed. In another part of the ground you g 
ouks have been taken from a neighbouring property, as well as 
young stoue-pines from the cultivated ground, The soil bag 
been -prepared to receive the plants by simply removing the 
grass, and digging the ground in patches of a foot squara and 
distant about three feat from each other. The oaks have 
generally thriven, but not so the stone-pines. It would be 
better to sow the seeds in boxes, or, more simply and econo- 
anically still, to start the seeds in sitz, 


I think there is reason to continua th 
4 be con . bk 
sawed’ a aeen experiments, and to find ont by trial the 
to doing. most valuable kinds of Colonial wood. 


; The success, so far as concerns tho ulti- 
Uitimale sucee# mate wooding of this ground, is cortain 
unless it is set fire to. ” 
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Tn the division of George, the Knysna, and Humansdorp 
3 the space cultivated with cereals is very 
small: the remainder comprises waste land 
on which cattle are depastured, and the 
grass is renewed by setting fire to it periodically, By follaw- 

ing this plan the growth of trees on these 
ingot of graf propertios is impossible, so that absolutely 
nove are seen in the country. The pro- 
prietor ia quite content if he can save a few about his dwelling. 
¥iom these useless pastures the fire spreads to tho woody kloofs 
surrounding tho farms, each time burning a 
Preis er belt of forest of a greater or less breadth, 
until the timber bas been completely de- 
stroyed. This can hardly be otherwise, as things are now. 

Occasionally fire originates in the forest itself, consnmes the 

gece bad as autor ond and chars tho bark of ue irses 

: which wither very soon afterwards, is 
fies spoianeoun, Tabor were iinmediately felled it would lose 
nothing of its value, but those who take out licenses do not 
generally select it; thus, it decays on the 
spot, and, as a material, is absolutely lost, 

everally the keur grows abundantly where 
these firea have occurred, taking the place of the burnt timbor ; 

Vitimate destrue- Until even this disappears in its turn when 
tion of burnt portions the forest is finally donuded, to an extent 
of forest. equal to that over which the fire has spread. 

mercations of Capt, C#PtAin Harison has not allowed the ques- 
Yiarison on forest tion of these fires to remain without inqniry, 
fires. and has made the following observations :— 

(1) They rarely commence in the forest. 

(2.) Those which originate in the forest are not so dangerons 
as firea which proceed from a more general conflagration of the 
neighbouring parts. 

(3.) In winter, when the ground is moist, the fire does not 
penetrate the forest. 

Csstialend ciltatrs From these facts he has concluded that 
by Capt, Harison, and by burning in winter the grass near the 
measures token ty bin forests, and in thus keeping clear their bor- 
bad ches ders, greater numbers of these disasters 


“ Coreals, apavo devot- 
ed to. 


Charred timber 
should be sold, 


would be avoided. 
This has been done in his division, and 
sn tteauite of such since the practice was adopted there has 
‘ been no large destruction to deplore, 

This is an excellent arrangement.. In perfecting this practice 
by others, which will be indicated further on, I think that ia a 
great measure these disasters will bo avoided, and we shatlaucceed 
in remedying ina prompt, economical, and_ efficacious manner 
the bad consequences which could not have becn foreseen. 


cere em an ERT EN 


THE CAPE FORESTS, al 


Division of Numan. "The division of Humansdorp, comprised 
a ee tent of Crown it the same forest district, contains about 
foreata.° 18,000 morgen of Orown forests. 


The portion situate between Blauwkrantz and the Storm 
river is inaccessible te wagons, and has 
never been surveyed. 

The area of the forests which nre found there has been 

Se pa roughly estimated by squaring their peri- 
tho aren of the forests. | ™meter, so far as could be done at a rapid 
inspection. 

Tho contents of the forest are similar to those in the Knysna. 

Stink-wood is fairly plentiful in’ certain localities, but there 

P : remain, so to speak, but few more fellable 
aoe Sitly trees of tho kind in the foresta where it las 
been possible to cut them, 

Between Storm river and Captain Harison’s house it ap- 

Stink.wood aeplings; Pears to be fonnd in the conditions most 
the only epot where favourable for its production, aud there only 
they appear to thrive, have T seen saplings of 5, 10, 15 and 20 
years old which promise to become trees in their turn. 

Here again it is to be deplored that they should be injured 
by their old neighbours, the iron-wood and 
the witte els, (excessively widespread at 
their heads), which, under the existing 
license system, would occupy for ever the greater portion of 
the soil of these valuable forests, 

wea atn This is the finest field for the production, 
dubhowof sinkewoet, Of stink-wood which can be found in the 
whole of the Colony. ‘ 

The Government is still the owner of a great portion of the 
forest land in this division, 

When the Goverament shall judge the time to have arrived 

Government reer. for selling these lands, it will be necessary 
vations to be mado to reserve the hills, steep slopes, and 
Tn thewe lands sre sufficient epaces for the production of stink- 


Tnnccessible portion. 


Tow above saplings 
are boing injured. 


wood, 
* It would be desirable also, instead of continuing to create 
‘ suel large lots, of which a proprietor can- 
not, at most, work more than one-fiftieth of 
the total aren (tho remainder being simply 
burnt as a means of culture), to endeavour to institute emall 
holdings. The possessors of these small 
wee roa aee"t domains should cultivate them entirely, and 
popwlation, ea laeooe ha baat Cab 
usa larger population would arise in this 
district, An alienation by means of very small lots would 
enable us to attain this object, and would fulfil the wishes and 
needa of many people, and socure a considerable gain to tho 

public revenue. 


Small holdings, pro- 
pricty of, 
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The produetion of the forests of this 
‘aetnie en aot division, in the year 1880, amounted to 
4c, of produce in 188. £2467, The licensos issued for timber were 


aa follows :— 

Kind of Timbor. Loads, Cubic Feet, 
Btink-wood .., 330 19,800 
Yellow-wood ... 40 4,000 
Witte Hout ... 7 100 
‘Wagon-wood ... o4 9,400 - 

83,300 


Here also there have been felled five times as much stink- 

Stink-wood and yele Wood as of the yellow-wood, and twico as 
low-woud most in'de- much stink-wood as of tho mixed wood 
mand, for wagons. 


In ordor to understand exactly the material existing in the 
i district of the Knysna, and that which 
anne yield or cap eguld be disposed of without exceeting the 
limit of production (possibilité),* it would 
be necessary — 

(1) To make aninventory of existing 
trees. 

(2.) To ascertain the avernge age at 
which each species arrives nt maturity. 

These two measures are indispensable. 

Let us take a district under average circumstances, in which 
no wood has yet been ent. The trees are counted, the cubical 
contents are measured, and supposing x total of 100,000 cubic 
feet is found, and it is known that tho trees are fellable, say, 
when they are 100 years old, for example, thon— 

Sinca this ground has produced 100,000 cnbie feet in 100 
“yenrs, ite average yield has therefore been 1,000 enbie feet per 
annum. If, then, 1,000 cubic feet are felled every year, and 
if the cutting is done in suel: a way as not to restrict the growth 
of the trees, there will be found the same quantity to cut every. 
year. Therefore, 1,000 cubic feet is the capability of produc- 
tion of the forest. 

If the work is done in such a way as to facilitate the growth 


‘Measures for ascer- 
taining aboro. 


© By possibititd is meant the proportion of tho material which can be drawn ane 
mually from a forest, under the condition of maintaining a constant production, as far 
fas possiblo—a result which we express by the term of a sustnined production, 
(Parade ; Culture des Bois). 
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7 of trees, thera will be eventually a greater 
end tpfoper faimg mramber of trees to fell, and the capability 
tpon the aunual sid ghould thon reach 1,200, 1,500 or 2,000 cubic 
Sits foet, instead of what is produced in its naturak 
state. If, on tho contrary, the felling hinders the development 
of trees, the capability will decrease to 900, 800, or 700 

‘Padatiet 4 eubia feet, and then the pore ie be ruined. 

iodical _inspec- Periodical examination would be necessary 

ieee in order to ascertain if the aystem adopted 
is good, 

In districts where timber has already been felled, the opern- 
tion would be a little more complicated and the problem rather 
longer in course of demonstration, but it could be easily arrived 
at. This is not indispensable bere, for we already see clearly 
that at least the two elements above pointed out should be kept 
in view, viz,, an existing content, and the age at which the 

Knowledge of re trees should be cut. There should, without 
sources of the forests doubt, be an enumeration of trees, but this 
of primaryimportance, wil] take time, and wo must consider it as of 
the firet importance to gain, as soon as possible, a» knowledge 
of the resources of the forests of the Colony. 

‘We have gathered information from men accustomed to 

“ frequent the forests, and have corroborated 
es eecrning their opinions by making calculations upon . 
a small extent of twenty square yards, when , 
such area appeared to us to represent the average extent of a 
plantation. : 

Captain Harison has also very kindly caused this to be done 
by rangers under his orders, who readily assisted with zeal 
and good will. 

From these data we roughly estimate the yield of utitisable 

Kaysna _foreste, timber of every kind to be about 500 cubia 
“Total estimated yield feet per morgen, or say 25,000,000 cubio 
and value of products,  fogt,® 

OF this total, the proportion of stink-wood is not at present 

‘Threatened extermi. more than four per cent., or approximately 
nation of atink-wood 1,000,000 eubio feet, and it is almost entire- 
sna ot ee eee yy situated in districts which have never - 
yet been worked ; but it is easy to understand that in making 
a clean eweep there will be nothing for a long time to come, 
if indeed anch 9 proceeding does not result in the complete 
disappearance of the forests, 

This would be analogous to the proceedings of a grazier, 
who should take it into his hond ono day to kill or sell all hia 


‘© It appears from my researches that tho total surface of the foreate of the district of 
the Knyana js in round numbora nbout 60,000 morgen. 

‘The extent of these forests has been shown in tho return prosented to Parliament in 
1878, in reply to, questions relating to Colonial timber, and estimated at 240 aquare 
oils aay 7: doubtless been included in Ihe total of portions 
sold, lee 
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cattle, viz., oxen, cows, calves, sheep, horses, asses, mules, colta, 
and fillies, and who in making a fresh list of his stock should 
count upon the very young animals which had not attracted 
his notice, or were too sickly to have tempted him to such a 
feolish day’s work, 


In order to judge of the age at which trees arrive at maturity, 

Mode of ascertaining, and consequently the period required for 
when trees reach ma. the production of a corresponding yield, wo 
turity. should, in default of previous observations, 
have to examine and count the concentric rings of a large 
number of trees felled under various conditions, Captain 
Harison has been requested to do this, 


Pending further investigations, from what I have seen, and 
also from the unanimous opinion of persons 
sorgbibleege hme of experience whom I have questioned, I 
‘ have reason to believe that the trees arrive 
at maturity between 80 nnd 100 years. If we adopt 100 years 
‘Annual yield; mode 8 the age for felling, the quantity to be 
of arriving at esti taken annually, that is the actual yield, 
mate. - would ba +4. of 25,000,000, or any 250,000 
enbie feet; and if we adopt 80 years, then it would be <, of 
25,000,000, or 812,500 cubic feet. If we reckon on 300,000 
cubic feet, this is certainly very near the truth, admitting that 
every forest would be accessible. 


Bat, as we have before remarked, there exists a considerable 
stock of old trees, ian Biel it wonld be well to clear the soil, 
at here shoul e a reserve fit for felling 

Tee hh reeset that may be estimated at 5,000,000 cubic 
feet, and that can be combined with the amount of capability 
ao aa to satiafy actual needa. 


These valuations are given for the purpose of merely con- 
tributing to a general statement. : 


‘é must be borne in mind that the yiold of every forest must 

be distinetly and rigorously ascertained, and 

ae and trest- that the treatment which it should receive 
must be specially adapted to it. 
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Hlowering of the Australian Gtattte on the Hilgiris. 
By D. Baanrpis, 

Av this season the Australian wattle on the Nilgiris is 
covered with flower buda, which are arranged in large panicles 
at the ends of the branches, These buds take a long timo before 
they open, and anly a few trees here and there, or rows of trees, 
are now in fall flower. Most of tho trees in flower are small, 
and all the rest are, and have, sinco last month, been in bnd. 
When talking over this remarkably slow development of 
these flowers with Mnjor-Goneral Morgan, he gave me an 
account of the introduction of this tree on the Nilgiris. General 
Morgan was for many years in charge of the forests and 
plantations on these hills, and his remarks on this subject, whiel 

give, as he kindly sent them to me, will, I feel sure, interest 
the readers of this Journal. 2 

I may add that in the equable climate of these hills, several 
shrubs and trees seem to have a much longer flowering season 
than elsewhere ; thus the two brambles, which the Nilgiris have 
in commen with the North-West Himalaya (Rudua flavus now 
called ellipticus, and Rubus lasiocarpus), have been in flower from 
the middle of March until the middle of June, and Rubus lasio- 
carpus is in flower still, while for instance near Simla a fort- 
night or three weeks at a certain elevation is the usual time of 
flowering. Rhododendron arboreum, also, which, though called 
nilagiricum by some botanists, is the same species as the com- 
mon Mhododendron of Northern India, continues in Hower much 
longer here than near Simla. It will be understood that [ am 
speaking of trees growing at the same elevation, and otherwise 
under similar circumstances, 

Generally, it may be snid that-many shrubs and trees have 
a remarkably long Howering senaon on the Nilgiris, and I believe 
that this has long ere thia attracted.the notice of botanists, 
A beantiful Myrtaceous shrab, (hodomyrtus tomentosa) which 
is common all over the platean, at clevations above 6,000 feet, 
‘has now been in flower aver since March, and on the same shrub 
will Le found the ripe berries (which ure eaten) as well as buds 
and flowers, 

Regarding the wattle General Morgan writes as follows:— 

“ Notes on Acacia dealbata.” 

“This trea was introduced on the Nilgiris before the year 
1845, Colonel Dan, the owner of many houses in Ootacamund, 
had planted several trees in his compounds probably aeveral 
years before 1845, but the trée was by no means common, and 
as late as 1855 was sold at the Government Gardens at two 
annaga plant. A curious fact regarding the flowering of this 
tree has been observed :—In 1845, aud ap to about 1840, the trees 
flowered in October which corresponded with the Australian 
flowering time; but about 1860 they were observed to flower 
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in September; in 1870 they flowerod in Angust ; in 1878 in 
duly ; and here, this year 1882, they have begun to flower in 
June, this being the spring month here corresponding with 
October in Australia. All the trees do not flower so early, 
because at various times seeds have been imported from Ansa- 
tralia, and the produce of these would of course flower at the 
aoe time as the parent trees in Australia, until acclimatised 
ere. 

« Having watched the flowering of these trees for nearly forty 
years, there cannot be any doubt in the matter; and itisa 
eurious fact that it should have taken the tree nearly forty years 
to regain its habit of flowering in the spring. Commencing in 
October, our autumn, it has gradually worked its way back to 
summer, and finally to spring ; probably it will remain at this 
point. On arriving in Ootacamund in the flowering time the 
stranger cannut fail to be struck with the golden appearance of 
the trees, clothed with blossoms of the purest yellow. Indeed 
it mny be said to be our only conspicuous tree flower ; for, though 
the Eucalyptus has its pretty white blossom, the amount of 
flower is small in comparison with the foliage.” 


The Horests of Centon. 
By F. D’A. Vincuyz. 


Tue general public probably gets its idea of Ceylon by & 
short stay on the western side of the island, when the steamer 
touches at Colombo or Gaile, or perhaps by the account given 
of the climate by some relation who forms one of the large 
‘and important community of coffee plantors, with estates ia 
the centre of the island, The climate and vegetation of the 
greater part of Ceylon are so different from those of the 
western coast and of the coffee districts, that I shall first give 
some idea of the distribution of the rainfall before mention. 
ing the forest vegetation, 

‘The island is exposed to the full force of the south-west and 
north-east monsoons; and, as thesa monsoons blow for eight 
months out of the twelve, it would be natural to suppose that 
the rainfall is both heavy and equally distributed throughout 
the year all over the island. This, however, is not the case. 
The south-west monsoon, breaking generally about the middle 
of May, passes over two-thirds of the island without more than 
a passing shower, the principal rainfall of the island being 
that brought by the north-cast monsoon. 

If the reader will examine the map of Ceylon he will find 
in the centre of the southern-half of the island some ranges 
of hills extending from Kandy southwards to the Moruwa 
Korle, within 80 mites of the sea. These ranges of hills, about 
60 or 70 miles long, form the eastern boundary of the area 
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affected by the sonth-west monsoon, All parts lying to the 
south-west of these hills share more or less in the downpour, 
whilst the rest of the island only benefits by an occasional 
shower, ‘The effect of these ranges of hills is most remarkable, 
and is probably dua to their arresting the course of the clouds, 
cand forcing them back towards the sea. In Colombo, which, 
it will be seen, is south-west of the northern limit of the hills, 
the average annual rainfall is 87 inches, whilst at Negombo, 
48 miles further north, and rather further from the hills, the 
rainfall is 66 inches. At Chilaw, only 42 miles north of Colom- 
ho, and quite out of the influence of any hills or other obstacles 
to ‘arrest the course of the south-west currents, the rainfall 
sinks to 48 inches, On the southern coast the same effect is 
noticeable. At Galle the rainfall is 90 inches, whilst at Ham- 
pantota, 70 miles to the east, in the extreme south-east corner 
of the island, across which the two monsoons sweep, the rainfall 
is only 20 inches. 

The north-enst monsoon begins in October, and, Insting till 
February, distributes its rainfall over the whole of the island, 
those parts to the north-east of the central mountain ranges 
naturally receiving most. ‘The hills do not, however, as in the 
case of the south-west monsoon, protect the lee side of the 
island, for, at Colombo and on the western side of the island, 
the winter rains are often, the heaviest and most continuous. 

The moist zone, or that affected by both monsoons, is there- 
fore comprised within lines drawn south from Kandy to 
‘Matara (about 100 miles), and from Kandy to Colombo (about 
60 miles), Within these lines and the sea the rainfall varies 
fom 60 to 230 inches, the average being perhaps about 90 
inches, 

The rest of the island, or the dry zone, is affected only by 
the north-east monsoon, the rainfall varying from 60 inches 
on the eastern coast to 30 and 20 inches at Manaar and Ham- 
pantota, the average annual rainfall for the greater part of the 
avea being about 45 inches. 

It will, therefore, be seen that the climate of the greater part 
of Coylon presents a vast difference from that of the western parts 
most visited by Europeans. ‘The limits of the moist and dry 
zones, which have been thus rouglily defined, correspond with 
the limits of two very distinct floras—that of the moist zone 
is very similar to the flora of the Malayan Peninsula, whilst 
that of the drier parts of the island resembles in many res- 
pects the flora of the Madras mainland. 

‘As regards the forests I may begin by saying that all the 
forests ave evergreen ; there are very few deciduous trees, and 
nono of them form any important part of the forest, growth. 

In the moist zone there are few forests left of any extent, 
comprising the only parts of the island which are thickly 
populated, Very large aveas of Crown land Lave been sold for 
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plantations of coffee, cocoa, ten and other new products,” also 
for paddy cultivation, Some of the most important forests 
have also been sold to private persons, who are to work out the 
timber and sell it in Galle or Colombo, 

‘The forests, which are still. the property of the Crown, form 
only small isolated blocks. In the moist zone the forests do 
not generally contain much valuable timber. With the exeep- 
tion of Calamander and Nedun (Pericopsis) there are no ver" 
valuable woods, but with easy water carriage to the coast, all 
the softer timbers find a ready sale for in-door work, and for 
coffee cask staves. The principal woods in these forests are :— 
Doona ceylanica, Artocarpus nobilis, Cavallia integervima, 
Dillenia retusa, Vateria acuminata, Diptercearpus zeylanicus, 
Careys arborea, Melia dubia, Pericopsis Mooniana, soveral 
species of Eugenia, Diospyros quasita. The last, Calamander 
wood, was formerly common in the wet forests with a rainfall 
of 120 to 150 inches, For cabinet work it is one of the most 
valuable, but the tree is now almost extinct, Pieces only fit to 
givo planks four inches broad are said to have been soldat the 
rate of Rs. 400 a ton, and it is difficult now to get even a 
specimen of this beautiful wood. 

Timber work at present is principally directed to the dry zone, 
whore thore are still very large areas under forest, In the 
northerno-half of the island, and in a great part of the 
eastern province, the population is very scattered ; villages 
aro very fur apart, and probably not moye than one hundredth 
part of the area is cultivated. The rest of the country is 
more o less covered with evergreen forests, and with tree sernb, 
The principal forest trees are:—Satinwood (Chloroaylon 
‘Swietenia), Ebony (D. Ebenum and D. Melanoaylon), ‘Vrin- 
comali Wood (Berrya Amamonilla), Mimusops Elengi, Mt. indica, 
Alseodaphne semecarnifolia, Vitaw altissima, Calophyllun tamene 
tosum, These form the saleable woods. They are mixed up 
with a very large proportion of woods which are at present 
worthless, and almost unsaleable, Most of the forests usually 
consist of the commoner kinds of wood, with the saleable woods 
sparingly sprinkled amongst them, ‘The only valuable trees which 
anywhere form a fair share of the atanding stock are Trincomali 
wood, Satin wood and Mimusops indica, and with these it is only 
in the most favorable situations that any one species forms 
one-sixth of the standing timber. ‘The following are some of 
the commoner kinds; some give very fair timber, but there 
is at presont only a demand for the better kinds of wood 
mentioned above — 

Schleichera trijuoa, Strychnos Nue Vomica, Ulmus integri- 
folia, Acacia leucophlea, Diospyros Embryopteris, D. ovalifolia, 
‘Terminaha Arjuna, Phyllanthus mblica, and yery many others, 
such as Stephegyne, Adina, Dysoxylon, Pterocarpus, Cassia, 

A tree formivg a very remarkable feature in nearly all 
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the drier forests is Hemicyclia sepiaria. It often forms one- 
third or even more of the forest, and with its irregular fluted 
trunk has a very peculiar appearance in large masses, The 
wood is useless, 

The forest soil is generally sandy, poor, and of no great 
depth, with an underlying rock of gravel, quartz or gneiss. 
Under the taller trees there is usually a dense scrub, consisting 
of seedlings of the inferior woods, and of other shrubs, and 
growing to a height of six feet, With the larger trees over 
head and the undergrowth, the soil is completely - protected 
from sun and wind, and its natural poverty is less apparent 
when enriched by thick layers of leaves. Grass is rare in all 
the forests, and consequently forest. fires of any extent are 
unknown, 

Since 1873 the forests have been principally worked by 
direct Government agency, but previous to that permits to 
‘ent timber were issued to traders on payment. With defective 
‘supervision, it is scarcely necessary to add that immense harm 
was done; we now find that the traders succeeded in clear- 
ing most of the forests within 25 miles of the seaboard. 
There is reason to beliove that very large thefts of timber 
took place, but worse than ‘that, the natural reproduction of 
the better species has been almost ata standstill for the last 
30 years. It is difficult to arrive at the real cause of this, 
but it is possibly due to the fact that the ground was, at the 
time of the felling, already stocked with seedlings of the 
eommoner kinds of timber. These had been forming the 
undergrowth for years, only waiting for the opportunity, which 
the clearing gave, to spring up into vigorous growth. 

The forests have, however, a still greater enemy to contend 
with, Chena or Hen, the Ceylon representative of the Indian 
Kumri, Jhoom or Toungya, has perhaps done more harm here 
than in any other part of the east, o 

A scauty population of Singhalese and Tamils, decimated 
by disease and famine, and too indolent to undertake paddy 
or any other form of permanent cultivation, have, for the last 
filty years, been engaged in devastating thousands of square 
miles of the finest forest in the island, te secure one or two 
erops of millet or Indian corn. The soil after being aban~ 
doned becomes covered with a very dense scrub of Dickros 
tachys cinerea, Phyllanthus Emblica, Zizyphus (four species) 
Carissa, Dodonea viscosa, and other similar species. This 
scrub grows about 20 feet high in 15 to 25 years, and then 
vemains until the cultivator returns to clear it again. This 
he avoids doing until be has exhausted all tho available aveas 
of rich forest Innd ; and, as he can generally manage, even now, 
to find some forest which hag never been cleared before, it is 
rare to find old chena land brought into cultivation a second 
time, Except on the east coast, grass. rarely comes up on 
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chena clearings, so, when seen from a height, the general 
appearance of the country is most deceptive. Old chena scrub 
has the appearance of forest, so that looking from one of the 
many isolated hills of. bare gneiss which are so common in the 
north-east of Ceylon, the ‘ordinary observer would think he 
had to deal with one vast forest instead of with a sea of 
chenas, dotted with a few islands, the remains of old forests, 
Chena cultivation, and the devastations of the traders com- 
bined, has only left the remains of what 30 years ago must 
have been magnificent forests. The work of restoring these 
yemnants and restocking the forests with the better woods 
will, I fear, take more than double that time to accomplish. * 

A large portion of the forest produce is exported to India, 
China and Europe, India takes Trincomali wood for ita gun~ 
carriage factories, for the’ Madras masnla boats, &c.; satin 
and jronwood for building; palmyra for rafters (ent at 
present in private lands); Calophyllum tomentosum, for poon 
wood masts and spars; and some firewood. 

China takes ebony, the blackest wood only, and of this 
Ceylon has the monopoly. For the best black ebony the price 
usually is Rs, 120 to Rs. 140 per ton in Colombo. “Satin wood. 
and ebony are sent to England, the English market being less 
particular than the Chinese as to the color of the latter, 
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Rotes regarding the Guitivation and Propagation of 
fhe Payer Mulberry in Sayan, 
By T. Tanaka, : 
Chief of the Agricultural Bureau at Tokio. 


Tue paper mulberry is a deciduous shrab which grows to 
seven or eight feet high in its natural state. In cultivation it 
rarely reaches higher than five or six feet, in the form of a 
bush, because it bas to be ent annually. Its leaves are four or 
five inches long. It can be eropped after four to five years 
from the time of planting, and then will annually yield a 
aupply of fibre for paper pulp. 

It is propagated by layering, division of roots, cuttings, and 
by sowing, but the last method is slow aud uot usually 
practised. 

Layering.—In the latter part of March the ground is dug 
around the plant, light manure is applied, and the young twigs 
are then layered down in the ground which has been 
previously dug. They are then covered with earth threo inches 
thick, leaving only the tops of the twigs out of the ground. 
In the following spring, when small roots grow from the twigs, 
the layers are cut and planted in prepared ground, on small 
imouuds about 18 inches apart, from which new shoots sprout 
in about ten days after planting. By September they often 
have reached a height of three feet. 

Propagation by division of the roote.— After the twigs have been 
eut for pulp, some of the mounds on which grow suitable plants 
for propagation during the next year, are deeply covered with 
earth, and in the next spring season new shoots sprout from 
the hill, Qhey are then taken up and the roots separated and 
planted in the nursery ground, and after three years they are 
transplanted to the fixed ground or field, and are fit for cutting 
after another year. 

The method of planting and cultivation.—-The young plants 
may be planted on high ground, on mounds, or ia fields, in 
Mareh or April. In June they must be carefully weeded, the 
dry weeds being piled around each mound on which the 
plants are growing, for they make a good manure. 

The harvesting of the plants may take place any time 
during the season when the plants are deciduous (from 
September to February). The manner in which they are 
prepared for pulping is the same as for mulberry plants, as 
usually practised in Japan, and the average amount of the 
annual harvest of pulp has not yet been ascertained, as it 
differs considerably in diferent provinces. 


‘There are eleven or twelve varieties of the plant, besides which 
there are five varielies of the wild species, which are used for 
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making paper. of inferior quality. The Broussonetia Kazinoki 
and B. Kaempferi also belong to the same genus, 

[Aote—By Dr. Brandiv’ kindness the rooted enttings of Bronssonetia, sent from 
‘Japan, were sont to us in Darjeeling. As they looked so feeble on arrival we had. 
them planted at onee, and wa aro glad th say that thay ara sanding nk good shoots. 
When bottr established, they wil by moved to the Teri, oa the winter trots in 
the hills would perhaps kill then. —X4,] 


Bigening of Deadar Seed. 
By D.. Brannis, 

I wave read with great interest the remarks regarding the 
time which the cones of deodar require to ripen, by Mr. A. 
Smythies in the January number, and by Mr. McA. Moir 
and Mr. Wilmot in the April-number of the “ Forgsrsr.” 

IT may mention at onee that when, after publishing the 
Forest Flora, 1 returned ta Tndia in 1874, and found mora 
opportunities than I had previously had of watching the habits 
of tho deodar, I felt doubts regarding the statement on page 517. 
Tmade a note in my copy of the work, and I probably 
mentioned it to my friends; but other matters occupied my 
attention, and I never systematically followed up the subject. 

The observations now recorded seem to establish it beyond 
doubt that in the Jaunsar and Bhagirathi forests the cones 
of the deodar, as a rule, reqnire one year only to ripen, and 
this is a most important result; but I feol sure that I have 
seen half-mature cones on the tree in auturon, together with 
ripe cones, and it is quite possible that there is a certain 
irregularity in the habits of the tree which requires further 
research, Continued observations in different parts of the 
Himalaya, similar to those already published in the “ Forxs- 
rer,” will doubtless set this imporiant question at rest. 

Imay add that I have not succeeded in coming to a definite 
conclusion regarding the habits of some other coniferous trees, 
and particularly regarding the time which the cones of the 
Khasia pino roquiro to come to maturity. I had studied the 
tree many years ago in Burma, and had stated my doubts on 
the subject on page 508 of the “Flora.” I again took up the 
matter while on the Khasia hills in 1879, and again while on 
the hills between the Sittang and Salween rivers in 1880, but 
was not able to sutisfy myself on the subject The “Inpraw 
Forustex” will, 1 hope, be the means of clearing up the uncer- 
tainty which still exists regarding the habits of somo of our 
coniferous trees in India, The publication of a handbook, 
like the ‘Forest Flora,” was a sort of first venture, intended. 
to pave the way for future progress. Many of the couclusions 
recorded in that book were necessarily based upon insufficient 
daia; and, as observations are multiplied and made over a wider 
range of country, these conclusions will be corrected, and some 
of them will be thrown overboard. But this is the only way in 
which progress in a scientific profession can bo made, 
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Bambos for Paper Stock, 
TO THESEDITOR OF THu “INDIAN FORESTER.” 


S1e,—I trust in fairness you can allow me a little space to 
show your readers and Mr. Routledge that his attack on me 
in your April number was unjust, and due to his want of a 
“little” of the knowledge that he warns me is a dangerous 
thing. 

With a little more knowledge I am sure he will see his mis- 
jakes, so with your permission I will ignore the personalities, 
aud say as little as [can of them while giving all the information 
Loan that may interest others, 
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' Most of the mistakes made by Mr. R. arise from a habit 
many writers have, himself incInded, of making no distinction 
between. stems and clumps, when the “age of bamboo” is 
alluded to, Thus the age of tho common “jati bans’? stems 
run to about twelve years, while that of the clamps is about 
eighty years. This alone will account for most of the seeming 
contradiction T am credited with, and it must be of course con- 
fusing to one who has “never visited any country where the 
bamboo grows naturally.” There is another matter regarding 
the growth of ihe stems that Mr. R. is unaware of. I see he 
says, “the young bamboo sprang from the seed of the old plant, 
and took fifteen years to become silicious” (whatever that 
means) and “went on maturing for a series of years * * 
till the inside got filled up, and it could grow no longer, no 
longer transmit sap, became ossified, and died, having first 
seeded,” 

In. the above there is hardly-one item correct as you doubt- 
Jess know. 

Firstly.—Not a single full-sized bamboo stem ever grows from 
a seed, 

Secondly.—-Neithar stems, nor clumps, mature or become 
silicious (2) in fifteen years. In most kinds the stems are mature 
and fully grown, and. often dio before fifteen years ; and the 
clumps (in the elumped kinds) generally mature and flower at 
from twenty to eighty years, ; 

Thivdly.—The inside does not gradually fll up, become ossi- 
fied, and unable to: transmit the sap. At times the inside is 
filled with water or deposit of other kinds, one joint in say 
30,000, “The hole inside does’ not become smaller after the 
first year. 

Fourthly An individual stem nevor seods by itsclf, Whon 
the seeding takes place all the stems from one year old to twelve 
or fourteen that are alive, seed simultaneously—an operation rarely 
seen, _When a clump soeds the seeding is general (or seems 
to be so here for most kinds of bamboo), and the phenomena 
is seen all ovor its habitat. The charges Mr. R. brings 
against moe, of inconsistency, &c., are due to his want of prac- 
tical knowledge of the various kinds of bamboo in their 
habitats. 

Imay mention that the kind called “jati bans,” so common in 
all Assamese and Bengali villages, is called so here because it is 
the best kind or “jat,” and as we sce the word in “ jati plan- 
tain,” “jati bet,” &e. My “ignorance” in regard to planting 
it from seed up here is due to the fact that I have been here 
only 18 years; and though I have made frequent enquiry from: 
old village elders, I have never met one (so far) who remem- 
bers this kind seeding. Indeed all maintain it does not seed. 
Jk has not done so here seemingly for over 60 years, so what 
could I do? When I planted two large baries (or enclosnres 
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of bamboo) I perforea had to do what every one else did, and 

ut in the stems and root, and this has been described before 
in your magazine F believe. When a bamboo seod falls and 
germinates, it comes up like a shoot of grass; other shoots 
coming out from the eyes at the ground during the first year. 
In tho second year fresh and larger shoots rise from near the 
ground, and in some kinds their whips are thrown up. The 
seed, never directly and in the one year, gives rise to a so-called 
“painboo,” or full grown stem. 

In the third year of most kinds a crop of long stems rises 
nearly simultaneously, while a good deal of foliage springs 
around the original shoot and offshoots, from the eyes in which 
these stems arise, In the “jati baus” the first whips of second 
year may be 16 feet high and an inch thick, nearly solid, and 
are not called bamboos. 

The shoots of the third season may run up 30 feet and be 1$ 
or 2 inches thick in the stem, which rises af once of its 
permanent size and thickness in stem and walls. 

The shoots of tho fourth year are often fall size, ie, say, 
starting in May, they run up 2 inches or 24 inches thick, to 
50 feet by October, the foliage not appearing till the full height 
is attained (for obvious reasons.) 

There seems hardly any difference in all the above if the 
shoots are first from a seed or a halm or root. The gradual 
annual increase in the size of the different crops of shoots or 
stems is what Mr. Routledge seems to have such a difficulty 
in realizing, and which results in his calling other people 
ignorant.” 

Another thing I may mention as being pretty clear in this 
locality, i.¢,, that, as far as I can see, fully 95 per cent. of the 
elumps of “jati” have grown from planted roots. No one can 
show mea clump known to have been grown from seed. Most 
of the clumps of this bamboo, found in the depths of old 
forest, are in lines on raised ridges, which show their age, 
besides they have other proofs. 

I may here also re-state the fact that, whether bamboos are 
propagated naturally or artificially, it is the young one or two- 
year old full grown stems alone that throw up fresh stems from 
the rhizome—older ones are nearly useless for propagation ; 
but these young stems are the very ones needed for pulp—old 
ones will not do. What is wanted for propagation is precisely 
what is wanted for pulp, and, if taken, propagating power is 
crippled. This is what 1 called Mr, Routledge’s particular nut, 
no easy one to crack, and which he as yet does not even seem 
to have got hold of. 

The cultivated kinds here are— 

1s¢.—The aforesaid “ Jati,” 50 to 60 feet high; stem, 3-inch 
diameter ; walls, midstem, §th ineb; stems live 10 to 12 years ; 
clumps to 80. 


Sirugphu. Madang 
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Qnd.——Buluka, 80 to 90 feet high; stem, 4 inch diameter ; 
walls, say $th to £ inch; stem lives 10 to 14 years; clumps 
unknown. 

8rd_—Kotoa (Kaint Wala), 80 to 90 fect high; stem, 3 to 4 
inches ; walls, }th to 8th inch ; stoms live 8 to 10 years: clumps 
unknown. 

Jatis are good for the hundreds of usea we see; Bulukas 
good for posts; and the Kotoas were always planted along the 
“hans gurhs,” and formed a thorny impenetrable abbattis. 

The semi-cuitivated and wild kinds are given in the sub- 
joined table, with their approximate size when mature :— 


Walla, At basa Toints, 
1 Kako... 80" x 42”/ 4 to 1” | clumped | 20” to 24” | Semi-seandents 
folingo coarse 
and green, 
2 Rijali.., 5 x 2” 274, ¥bemi-elumpeal 18” ,, 20” | Straight; bluish, 
stem. 
B Bojal ... 40’ x 13” figto}” ,, 1u"| not clumped} 10” ,, 12”] Scattered in 
forests; long 
whips; used for 
matting floors, 
4 Mokal...70° x 4” #”,0 | clumped | 20,, 30” 
6 Beti 80x H] wey 2) ditto | 16”), 207] Climbing; 
branches inces 


santly, 
6 Watoi... 70% « 8” 3% 5, 8"! not clumped | 30” ,, 40" | Long joints: 
ills 5” water 
tubes, &, 

7 Dole ... 50 x 23” #4 2) clumped §=[20",, 88°; Matting for 


floors and wall, 
8 Deo .. 20° x 13” “4, 4"lsemi-clumped) 10”,, 12”| _ Do, 
9 Ming... 90’ x 6% 4” » 13% clumped [ 25”,, 30°} Water vessels 
among Nagas, 
Joins long, 
green stem, 

10 Urd ., 90 x 9 4", 2” | ditto, dense | 10” ,, 15° | Watar vessels 
among Bing. 
phue — Btem 
bluish, jointe 


11 Modang 40’ x 2” 4” ,,0 | clumped |10’,,15"| For building. 
12 Koulam 80’ x 2” Pao ditto = | 10"), LY" | Zo ceok in. 

The properties and economic uses of these are pretty well 
innumerable, and there can be no use in my detailing even the 
little I know in regard to them. Viewed solely as erops for 
paper pulp, I may say that the Bijuli, Bojal, Beti, Deo, Modang 
and Kaulam are useless, and the most likely for this purpose 
among the semi-planted ones, in order of the size of stems, are 
the Urd, Ming, Mokal, Kako; the two first are in the hills 
semi-planted, and rare, aud the Kako is the commonest. 

The Dolo and Watoi are in the hills self-sown and common, 
and are, I apprehend, tho same as seen all down soutin to Aracan; 
the walls are thin, and hence they would give less material. 
Of all kinds I should say the Jati or Buluka the best, unless 
it turned out that the Urd extends rapidly, There are not many 
elumps in each Singphu village, often only one, but the 
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demand for it is great, and the people lazy. It is doubtless 
this same one that extends to China and Burma. 

Thave planted the Watoi, Deo, Beti, Ming, Modang, Kau- 
Jam by halms; the Bojal and Kako, thongh used, are too 
common to need plantings. 

I have also planted the Watoi from seed and seedlings, six 
inches to a foot high, retaining the grasses and jungle as shade, 
and simply putting four or five seodlings in a hole, and bending 
the grass over, as an hour’s hot air and sun would kill them. 
About 10 per cent, lived against about 70 per cent. if put in 
as halms (two or three years ald.) 

In all matters, such as the above, E think we should, where 
possible, assist one another, not only by stating what little we 
may know, but correcting what are obvious errors; this was 
my aim from the first. I nowhere profess to know more than 
a little about bamboos here, and am very willing to learn more. 
1do not beligve in controversy, but I do in quietly comparing 
nates, Mr. Routledge hopes he has enlightened me, and that 
I will feel humiliated by my ignorance. I thank him for his 
effort, though where the enlightenment comes in I cannot yat 


e. 
If the Editor desires it, I will answer as many queries as I 
van; otherwise I have no desire to contmuo this subject. 
8. E. Pasa. 
Sissagar, Assam, 
The 14th June 1882, 


[Norn —We aro much obliged to Mr, Peal for his letter, Mr. Routledge has also 
been writing to us privately, and tho substance of our reply ig much what Mz. Peal 
has now given.—ED.] 
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Hotes on some trees yielding Mndia-Radber, by Dr. 
Benry Trimen, Diyector, Boyal Dotanie Gardens, 
Peradeniya. 

Invia-Rusper or Caoutcnouc is afforded by a considerable 
number of trees and shrubs, chiefly, if not entirely, members 
of the families Euphorbiacee, Artocarpacee and Apocynee. It 
is to be distinguished from guttapercha, which is a product of 
trees belonging to the family Sapotacea. 

In its natural condition in the plant caoutchoue is a milk-like 
fluid, and the channels in which it ocvars uceupy adefinile 
sition in the structures composing the stem. It is of tho 
ighest practical importance to bear. in mind that the “ milk- 
vessels” oceur wholly in the bark, externally to the cambium- 
layer_or vitally active part of the stem whore growth goes 
on, There are none in the wood, nor in the outer corky, 
papery or green layers, but only in the inner part of the bark, 
and either adjacent to or in its bast or liber-tissue. 

The kinds of rubber-trees at present exciting interest in 
Ceylon are :— 

(L.) Ceara Rubber-tree.—Mantnot Guaziovit, Mall Arg. 
(2.) Para Rubber-iree—Huvea prasiticnsis, Mall, Arg. 
od’ Central American Rubber-tree.—CAsTILLOA ELASTICA, 

er. 

These three are all natives of tropical America, and are in 
cultivation at both Peradeniya and Henaratgoda gardeits, The 
two former aro North Brazilian Euphorbiaceous trees; the 
jast is Artocarpaceous, and extends over a wide area from 
Mexico as far south as Guayaquil on the west coast of South 
America. 

None of these species has been yet subjected to systematic 
cultivation out of a botanic garden, but the efforts of the Indian 
and Home Governments, extended over many years, have at 
Jength brought us to the eve of that long-desired result. 16 
will, therefore, be well to make public what is known of the 
nature of these plants, of their surroundings in their native 
localities, and of the methods by which the product is obtained 
and prepared. Our information is unfortunately but scanty, 
being mainly derived from the somewhat meagre accounts of 
tho few travellers who have had the opportunity of seeing the 
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trees wild, and especially of the veteran collector, Mr, R. Cross, 
employed by the Tedian Government, by whose energy and 
perseverance they were brought to. England. 

From these extracts, and from the results of the cultivation 
of the trees at Peradeniya and Henaratgoda gardens, it is 
hoped that some answer to the numerous questions recently 
addressed to me by planters and others may be given, and 
some guidance afforded towards a successful cultivation in 
Ceylon. 


I—Cuara Russer—Manihot Glaziovii, 


1. Locality, Soil and Climate—Ceara is a coast town of 
Brazil in Lat. 4° S., and the flat conatry which runs back to 
the hills is described by Mr. Cross us mnauifestly possessing 
“a very dry arid climate for a considerable part of the year, 
This is evident from the fact that mandiocea and other crops 
require to be irrigated. The rainy season is said to begin in 
November and end in May or June; torrents of rain aro thon 
reported to fall for several days in succession, after which the 
weather moderates for a brief space. According to some 
statements there are occasional years in which hardly any rain 
fails, This assertion concurs with the aspect presented by the 
country in general. The daily temperature on board the ship 
ranged from 82° to 85° F., but inland it is often probably 90°, 
The localities traversed by me nowhere seomed to be elevated 
more than 200 feet-above the sea.” At Pacatuba, about forty 
iniles from Ceara, the actual place where the specimens were 
obtained, “ the general forest was tolerably high, but the sparse 
sinall foliage did not afford much shade from the fierce rays 
of the sun, The soil was in places a sort of soft sandstone or 
gravel which was bound up in the most extraordinary manner, 
Neither grass nor weeds grew among this uaderwood, and 
there was an entire absence of ferns, mosses, and other plants.” 
Tn another place somewhat further from the coast, the traveller 
shortly “after ontering the bush-like forest “came on a large 
tract of land covered by immense masses of grey granite, 
some of which might be fifty tons or more in weight. These, 
had been broken where they lay, and wore the result of a 
volcanic explosion, Rounded masses of the same rock. also 
cropped out in many places......Many good-sized rubber trees 
were growing in the spaces between these granito masses...... 
‘The situation was very dry, but no doubt some seedlings. had 
sprung up, which, owing to numerous thickets of shrubs, were 
not perceived,” 

2. Propagation and Planting —Mv. Cross’s directions are 
as follows :—“Seeds are early produced, if the tree is not 
shaded. They should be buried in brown sand, kept pretty 
moist until there are indications of growth, when they may ba 
planted out permanently, In some situations where | the 
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ground is yough and strong they might be sown broadcast. 
Meantime I ‘would suggest tlie formation of plantations by 
cuttings, which’ will take root as easily as.a willow, Theso 
should be taken froin the points of strong shoots and’ may be 
‘one foot in length. In planting, each cutting may be put down 
in the soil to a depth of six inches. If scarce, the entire shoot 
may he eit inte pieces, each possessing a bnd, all of ‘which will 
grow if covered with half-an-inch or so of soil. On Joose 
sandy soils or exhausted coffee land, plantations may be formed 
at little expense. Hard, dry, gravelly wastes, if found to 
support any kind of bush, are also suitable sites. Holes might 
be made in strong Jand with an iron jamper and a stout cut- 
ting put into each and filled with pebbles. On bare or thinly- 
covered portions of rock the cuttings might be laid down flat, 
and a little heap of stones or any kind of debris, about the size 
of a molehill, piled over each, care being taken that the extreme 
point of each entting with a bud is left uncovered. I do not 
advocate planting in an entirely barren desert, but wherever 
there is any sort of stunted tree or scrub vegetation, with an 
occasional sprinkling from a monsoon shower, the tree is likely 
to prosper.” 
‘ Experience of the plant in the botanie garden here has 
roved the general accuracy of the above remarks, ‘There can 
Ie no doubt'of the hardiness of the species, its readiness of 
culture, and adaptability to circumstances. It grows equally 
readily from seed or from cuttings ; and, though a native of a 
tropical sea level, thrives well here in Ceylon up to at least a 
level of 3,000 fect, and on the most barren soils, it has 
succeeded’ equally in Caleutta and Madras, but the wet season 
appears to have killed it at Singapur. It would seem especially 
adapted for the dry and barren districts of our Mastern and 
Northern Provinces, or in the higher districts, but it would ‘not 
be wise to risk it in localities where the temperature is liable to 
fall below 60° F, : ° 
Germination of Seed.—The seed coat is of romarkable 
thickness and very hard, and the natural process of germina- 
tion oceupies a Jong period—it is said more than a year. All 
that is necessary to hasten this, if desired, is to assist’ the seed- 
coat in splitting. This is best effected ‘by holding the seed 
firmly, and rasping off with a file both edges at the radicular 
end.* Tt is best not to file off the actual end, as it may thus 
easily happon that the radicle of the embryo may be injured. 
After this treatment, properly performed, the young plant 
appears above ground in two or three weeks. The seedlings 
require yo partieplar attention. They grow rapidly and may 
be" finally planted out at distances of twenty feet.” A peculia- 
rity which ‘they share with their closo relative the mandioe 


* This end is to be recognized extorpally by posseeiing at its side a flat two-lobed 
appendage technically known aa the carbunelo, 
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is the possession of large tubers on the-spreading roots. The 
trees at Peradeniya, from which seed has been distributed to 
Burma, India, Jamaica, &c., flowered at ‘the age of éighteen 
months, and at the present time (at 2} years) the larger ones 
form branching trees about 25 feet or 30 feet bigh, with a stem 
1 foot 9 inches in circumference ata yard from the base, and 
a smooth, silvery, birch-like bark readily peeling off; being 
about half the sizo of those which Mr. Cross describes, and 
which may be assumed to have been fully grown. 

8, System of collecting the Rubber.—l quote again from 
Mr. Gross’s report :—“"Ehis is an operation of a very simple 
description. On commencing to work the collector takes with 
him a stont knife and a handful of twigs to serve as a broom. 
Arriving at a tree, any loose stones or dust are swept from 
the ground around the base, and some large leaves are laid 
down to receive the droppings of milk which trickle down, 
Some do not go to the trouble of aweeping the ground or laying 
down Jeaves, for which reason the milk adheres to sand, dust, 
decayed leaves, and other impurities. The outer surface of the 
bark of the trunk is pared or sliced off to a height of fonr or 
five feet, The milk then exudes and rons down in many 
tortaous courses, sore of it ultimately falling on the ground, 
After several days the juice becomes dry and solid, and is then 
pulled off in strings and rolled up in balls or put into bags in 
loose masses, Only a thin paring should bo taken off, just 
deep enough to reach the milk vessels ; but this is not always 
attended to. Nearfy every tree has been cut through the bark, 
and a slice taken off the wood. Decay thon proceeds rapidly, 
and many of the trunks are hollow. In this condition the 
treea must yield far loss milk, and many no doubt are broken 
over by the wind or withor away. Collecting is carried on 
during the dry season only, when rain seldom falls.” 

Mr. Cross says nothing as to the age of the trees so operated 
upon; probably the collectors treat all indiscriminately. In 
the sequel of his report, however, he incidentally remarks that 
Ceara rubber may be tapped on attaining “a diameter of four 
to five inches,” which is the case here in Ceylon after about 
two years’ growth. But unless there wero a very large number 
of trees in an extensive plantation, this ante certainly be 
Jabor thrown away. The tree, however, comes so early to 
maturity, as shown by the production of seed, that it is impro- 
bable that it attains any very great size. The process above 
described must be, if thoroughly done, almost exhaustive of the 
milk, but in the ease of a small stem it would he a work of 
some care and time to so conduct it as to avoid cutting into tha 
wood, and probably some of the methods afterwards described 
will be. preferred. But theso are practical difficulties which it 
may be safely assumed tho ingenuity of our planters will 
quickly master. 
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IL—Panra Rusper—Hevea brasiliensis. 


1, Locality, Soil, and Climate.—The town of Para occupies 
a position near the mouth of one of the vast embouchures of 
the Amazon in about south latitude 1°, but the district of 
the same name extends over a vast forest region to the south 
and west, throughout which and the enormous forests of central 
and norihern Brazil this and allied species are abundantly found, 
The climate has been often described and is remarkable for its 
uniformity of temperature, usually not exceeding 87° F, at 
midday, or below 74° at night. ‘The greatest heat recorded is 
95°, and the mean for the year is 81°. 

‘The rainfall occurs principally during the months from January 
to June, the maximum being in April, when it reachos 15 inches. 
For the remaining six months of the year very little falls, but 
there are fine days in the wet season and occasional showers in 
the dry. The whole country is covered with dense moist 
forests, and tho soil near the numerous and gigantic rivers is 
deep, heavy, and very fertile. During the wet soason much of 
the low-lying country near the Amazon’s mouths is flooded. 
In the gapos near Para, visited by Mr. Cross, he found a flat 
district only three or four feet ahove the highest tides and come 
pletely intersected with water-courses at low tide, filled with a 
soft rich mud, Tho forest here, in which caoutchouc-collecting 
was vigorously carried on, was 80 or 100 feet high, and very 
damp and unhoalthy, the soil fall of moisture and very rich 
and fertile. The young plants, however, were not often observed, 
to grow actually within the reach of the tides, but it is evident 
that they must frequently be subject to be partially covered with 
water. 

2, Propagation and Planting.—This valuable species as yet 
has been propagated from cuttings only. No fresh seeds wero 
brought to this country, but to judgo from dry ones in the her- 
barium of the British Museum, London, they are considerably 
larger than those of the Ceara rubber. Our largest trees at 
Henaratgoda, three years old, are thirty feet in height, with a 
slondor atem searcely branched, and about twolvo inches in 
circumference near the base; but neither there nor in Pera- 
deniya have they shown any symptoms of flowering, 

Cuttings may be taken from the green lateral twigs as soon 
as they begin to harden; they strike readily in rich firm land. 
Mr. Gross observes that “for planting on inundated lands the 
period of high flood should be preferred. Cuttings of greator 
Iongth would he required in this ease, the lower ends of which 
should be sliced off in the form of a wedge. The workman 
could take a bundle of these, and wading into the water would 
plant at proper distances, but perfectly upright, taking care to 
push each cutting down deep enough in the soft muddy bottom, 
so that not more than three or four inches is above the surface 
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of the water. The-same rule would be applicable when planting 
in sludge or soft marsh land. The crowns of the cuttings must 
not, if possible, be put under water, as the young growths 
springing therefrom. might rot. Seeds will not bo found very 
applicable for planting in watery places or deep mud deposits. 
Some would come wp, but a good many would mould and 
decay. In the varied course of circumstauces and conditions, 
slight changes and modifications in tho methods of working 
will no doubt suggest themselves...... wes---lt should be planted 
in places where nothing else could be profitably enltivated, such 
as frequently inundated river margins, marsh land, and mud 
deposits.” Tt would not be desirable to form a plantation in 
any locality where the temperature at any time falls to 60° F, 

‘The trae when fully grown does not exceed a height of about 
sixty feet, and the largest trunk measured by Mr. Cross was 
six ‘feet ten inches in cireumference at a yard from the ground. 
From the upright habit of the tree it will not be necessary to 
plant at any great distance apart. 

Over 500 plants have been sent from Ceylon to Burma and 
some to the Madras Presidency. An attempt to grow the tree 
in Assam failed. 

3. Collection of the Rubber—Several accounts have been 
given of this, the fullest and most recent being that of 
Mr. Cross, who saw in practice the methods employed in the 
neighbourhood of Para. His description is as follows :— 

“The collectors pegin to work immediately at daybreak, or 
as soon as they can see to move about among the trees. They 
say the milk flows more freely and in greater quantity at early 
morn, I do not attach much importance to this statement, but 
I have recorded it. Another and more probable reason is, that 
as rain often falls about two or three o’clock in the afternoon, 
the tapping must be done early, as in the event of a shower the 
milk would be spattered about and lost, The collector, first of 
all, at the beginning of the dry season, goes round and lays 
down at the base of each tree a certain number of small cups 
of burnt clay. At the lesser trees only three or four are put, 
but at the larger ones from eight to twelve are deposited. The 
footpaths leading from tree to tree are likewise cleared of sap- 
ling growths, and the bridges over the gepos (natural ditches) 
formed at each place by the trunk of a tree are, where necessary, 
replaced. On proceeding to his work the collector takes with 
him a small axe for tapping, and a wicker-basket containing a 
good-sized ball of well-wrought clay. He usually bas likewise 
a bag for the waste droppings of rubbor, and for what may 
adhere to the bottoms of the cups. These promiscuous gather- 
ings are termed sernamby and form the “negrohead” of the 
English market. ‘The cups, as already stated, are of burnt clay, 
and are sometimes round, but more frequently flat or slightly 
concave on one side, so as to stick easily, when with a small 
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ortion-of clay they are pressed against the titnk of the tree! 

[he contents of fifteen cups make one English imperial pint. 

Arriving at a’tree'the collector’ takes the axe in his right hand, 

and: striking in’ an upward direction as high as’ he' can reach, 

mhakes a' deep’ upward: sloping’ eut across the trunk, which’ 

always goes’ through the bark’ and penettates an inelr 

or more’ into the wood. The cut is an inch ‘in'breadth. 

Frequently’ a small portion of bark breaks off’ froma the uppér’ 
side, and occasionally a- thin splinter of: wood is also 

raised. Quickly stooping down he takes‘a cap, and pasting on 

a-small quantity of clay on the flat side, presses it to the trank’ 
close beneath the cut: By this: timte the milk, which is of 

dazzling whitenoss, is beginning to exude, so that if requisite’ 
beso smooths the clay that it may trickle direct into the cup. 

At a‘ distance of four or: five inches, but at the same height, 

another cup is Iuted on; and so the process is continued until’ 
a row. of cups encircle ihe tree at a height of about six fest 

from the ground. Treo after treo: is treated in like manner, 

until the tapping required for-the day is finished. This work 

should be concluded by nine ‘or ten o’cloek in the morning,” 
because the milk continues to exude slowly from the ents for’ 
three hours or perhaps longer. 1 may state ‘that there is a 

great difference among collectors in the performance of these 
duties... Some ‘take care to get good‘ clay previously ‘and 

incorporate it well, so that a’ very small portion is ‘needed io 

lutethe eups to the trunks; they also work with neatneaa and 

intelligence, and invariably collect a good: quantity of milk, - 
Others; again, do not take the trouble to prepare clay before- 
hand,:but merely scrape up a handful when they require it at 
the side of a yapo, which is often of little consistence, so that 

a-large quantity is required to fasten the cups. This class of* 
collectors have often many fragments of clay or other impuri- 

ties in théir milk, the result of not following a’ préper method. 

of working, The quantity of milk that fows from each ont‘ 
varios, ‘but if the tree is large and has not beon much tapped, 

the majority ‘of the: cups will be*more than half full, and’ 
occasionally ‘a few may be filled to the brim. But if the tree 

is much gnarled from tapping, whether it grows in the rich 

sludge ot the gapo or dry land, many of the cups will be found ! 
to contain only about a tablespoonful of milk, and’ sometimes” 
hardly ‘that. On the’ following morning the operation is per- 

formed in the same way, only that the cuts or gashes beneath 

which the. cups are’ placed are made from six to eigh’ inches © 
lower down tho trunks thin those of the previous day. Thus“ 
each ‘day brings the cups gradually lower until the ground is 
reached, The collector then begins as high as he can ‘reach, 
and descends -as before, taking care, however, to-make his cuts 
in separate places from those previously made, If the yield 
of-milk from a ‘tree .is great, two rows of cups are-put-on at - 
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once, the one as high as can be reached, and the other at the 
surface of tho ground, and in the course of working, the upper 
row descending daily six or eight inches, while the lower one 
ascends the same distance, both rows in a few days come 
together, When the produco of milk diminishes in long 
wrought trees, two or three cups are put on various parts of the 
trunk, where the bark is thickest. Although many of the 
trees of this class are large, the quantity of milk obtained is 
surprisingly little. This state of things is not tho result of 
overtapping, as some have stated. Indeed, I do not believe it 
a poseible to overtap a tree if in the proportion the wood is not 
left bare or injured. But at every stroke the collector’s axe 
enters the wood, and the energies of the tree are required in 
forming new layers to cover those numerous wounds, The best 
milk-yielding tree I examined had the marks of twelve rows 
of cups which had already been put on this season, The rows 
were only six inches apart, and in each row there were six cups, 
80 that the total number of wood cuts within the space of three 
months amounted to seventy-two. It grew close to a gapé only 
eight inches above high-tide mark, and being a vigorous tree 
the cups were usually well filled, but with two years or so of 
such treatment the tree would probably be permanently injured. 
Tt has been supposed that the quality of the milk is better in 
the dry season than during the rains. Such is the case with 
some vegetable products, but as regards India-rubber there 
ought not, I think, to be any appreciable difference. In the 
rainy season the milk probably contains a greater proportion of 
water, but, on the other hand, I am of opinion that then a 
larger quantity of milk flows from the tree. No doubt the dry 
season is the most suitable for caoutchouc collecting, although 
wherever a plantation is formed with preparing house convenient 
tapping may certainly be always carried on when the weather 
is fine...... There are two other methods adopted in tapping 
which are chiefly confined to the Upper Amazon and tributaries. 
Both are exactly on the same principle, the materials used 
being only a little different. The loose outside bark of the tree 
is cleaned off to a height of abont three feet. Beneath, a 
gutter or raised border of clay is pasted or luted to the trank, 
enclosing one-half of the entire circumference, Cuts are 
thickly made in the bark above this, from which the milk flows 
down to the gutter, whence it is conveyed to fall into a calabash 
conveniently placed. The other mode is by winding round the 
trunk the stout flexible stem of a climber, and claying it round 
securely so that uo mitk may escape between the trunk and the 
climbet. ‘These plans are not extensively adopted, and can only 
be successfully put in Hires where the trees have not been 
previously tapped. There is always a_ great deal of “negro- 
head,” the result of the distance the milk has to run, and to 
the large quantity of clay employed in the process. 
9 
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“ Collection of the Milk.—Going from tree to tree at a sort 
of running pace, the collector empties the contents of the cups 
into a large calabash, which he carries in his hand. As he 
pours the milk out of each cup he draws his thumb or fore- 
finger over the bottom to clean out somo which otherwise would 
adhere. Indoed a small quantity does remain, which is after- 
wards pulled off and classed as sernamby. The cups on being 
emptied are laid in a little heap at the base of each tree, to be 
ready for the following morning, The trees occur at various 
distances from 10 to 100 yards apart, and as I travelled over 
the intricate net-work of mnddy footpaths, I continually felt 
perplexed and surprised that the natives have not yet seen: tho 
advantages that would be derived by forming -plantations, 
whereby more than twice the quantity of eaoutchoue might be 
collected in one-fourth the time, and at far less cost and labor.” 

The troes are tapped if they have a circumference of eighteen 
or twenty-four inches, and the rough process above desoribod 
is carried on for many years, until the constant and extensive 
injury to the young wood causes their death, for some years 
previous to which event they almost cease to yield milk and are 
practically abandoned. 

Tt will’ be advisable, in order to avoid this injury, to employ 
an instrument for cutting so shaped and guarded that it shall 
not be able to penetrate beneath the inner-bark. With this 
precaution it will probably, be. found unnecessary to rest the 
treds as has been recommended by some; but actual experi- 
ence alone can decide on the method of tapping which will 
secure the greatest yield with the least damage to the tree’s 
general vitality. 


TIL.—Crntnat American Rupsrr-TREE — Castilloa elastica, 


1. Locality, Soil and Climate.—The very extensive geogra- 
phical range of this tree shows it capable of existing under 
considerably varied climatal conditions, The forests im which 
it grows are usually at or near sea-level, but it has been observed 
at an elevation of 1,500 feet on the “Pacific coast. The soil 
varies, but the plant avoids marshy or boggy land, appearing 
to prefer warm, deep loam or sandy clay, and especially affect- 
ing the margins of small ranning streams where it grows in 
littl groups. A dry or o rainy climate seems equally suitable, 
bat a high and eqnable temperature, which does not sink below 
60° F, at any time, is essential. 

2, Propagation and Growth.—This is a very much larger 
tree than those above described, being, when fully grown, of 
the imposing height of 160 to 180 feet, with a stem of 13 to 
15 feet in cireumieronce. It grows very rapidly. At Henarat- 
goda at two years of age it was 23 feet in height, The bark 
is thick, and the wood soft and rendily decaying. Wo recived 
but a few plants of this species in Ceylon, aud have had little 
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‘experience in its management. No flowers have been yet pro- 
duced, and Dr, Thwaites did not find cuttings of the ordinary 
kind to sneceed well. Weare now however endeavouring to 
propagate at Peradeniya by various other methods. 

Mr. Cross has the following remarks :—“Trees in good 
situations will produce seeds early, but these will.require to be 
planted without delay as drying destroys their vitality.” The 
tree is stated to flower in January, and the fruit to be ripe in 
April. “Stout branches, cut into pieces, each possessing a bud 
and covered lightly with soil, will genorally be found to grow. 
Strong cuttings, a foot in length and furnished with buds, when 
planted in the usual. way, will become strong plants sooner. 
However, the propagation of this tree will not be found so easy 
as the Ceara rubber. In the planting out of young plants, the 
petiole or leaf-stalk of the lowest or oldest leaf should be 
buried in the soil, By following this simple rule the plant 
commences to grow at once, its growth is vigorous, and the 
trunk symmotrical. But if at the poriod of planting there is 
ch bare stem above ground, then growth is usually slow, the 
plant remains ‘leggy’ for some time afterwards, and never 
makes a good tree.” The plant has a curious habit of drop- 

ing its young branches, which disarticnlate by a regular joint, 
ike deciduous leaves, and leave a clean scar on the surface of 
the stem. From what has been said above as to its native 
sites, it would seom that our south-western coast would present 
many favorable localities for this valuable treo. 

3. Collection of the Rubber.—Miik is abundant and flows 
readily, but it is of a somewhat more watery consistence than that 
of the Para rubber. In consequence of the large size of the trees 
it is the practice of the collectors in Panama and other parts to 
ent them down. A groove or ring is first cut round the base 
of tho trunk and the milk received into large leaves. “The 
tree is then felled, and rings or channels are eut out around the 
prostrate trunk at about twelve or fourteen inches apart,” and 
the rubber allowed to run into leaves or vessels. In Nicaragua 
the trees are tapped with sharp axes in various ways, and tho 
trees so much injured that the process is performed at intervals 
of three years. The milk is received into iron pails. It does 
not appear that this species is tapped until it has a diameter of 
sixteen or eighteen inches, which Mr. Cross thinks might be 
attained in six yeurs. 

In conclusion, a few words may be said about the preparation 
required to fit caoutchoue for the market. It is clear that 
mere exposure to the air is sufficient in some cases to effect the 
coagulation of the milk into a solid mass. Thisis ali the 
preparation apparently that the Coara rubber receives, which 
comes into the market in balls consisting of the rolled up 
strings pulled off the tree, But it soems that a decomposition 
is liable to occur in the milk if exposed in any quantity, and 
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it is usually desirable to reduce it to a solid mass aa quickly as 

sible, For this purpose the cautious application of dry heat 
is the best ; the best Para rabber is prepared by being poured 
over a flat paddle-shaped mould, which is held in the thick hot 
smoke-from burning wood and palm-nuts till it solidifies, then 
slit down one side, the mould taken out and the “biscuit” 
hung ‘up to dry. In several parts of Central America coales- 
cence is effected by the addition to the milk of the juice of 
certain planis (especially of Calonyetion speciosum, which is a 
common convolyulus here in Ceylon), This causes the separa~ 
tion of the caoutchoue, which floats in the liquid like a mass of 
soft cheese, and has to be preased and rolled to get rid of the 
fluid still remaining in its substance. 

Probably carefully condueted evaporation in shallow pans by 
artifcially regulated. heat would be found an effective method. 

The purity of the prepared rubber being a matter of first 
importance, all pieces of bark and earth should be removed by 
passing the milk through sieves. Small pieces or thin sheots 
af caoutchoue are preferred to large masses in the market from 
the facility of estimating the purity of the article. 

. Absolnte dryness of the rubber is also a point requiring the 
greatest attention, and may require hydraulic pressure for its 
thorough attainment, 

As much as 129,168 ewts, of caoutchoue were imported into 
England jn 1874, of which 70,866 cwts. was American and 
obtained from the plants here ander consideration. The value 
of this latter was £1,007,418. The demand for the best sorts 
is constantly increasing, On tho relative market values of the 
various kinds of India-rubber refereneo may be made to the 
excellent “ Report on the Caoutchouc. of Commerce” by Mr. 
Collins, aud printed for the Indian Government in 1872, to 
which Iam indebted for some of the above information, and 
to a paper by O. R. Markham in the “ Journal of the Society of 
Arts” for April 7th, 1876,—(Mysore Gazette.) 


Hotes for x Manual of Solviculiare, 


Tae following pages are extracted from the rough draft, 
agit now stands, of Book IT of the Manuat or Ivpian SyzyI- 
outTURE, which is in course of preparation. They are pub- 
lished here, as they deal with subjects which ought evidently 
to be discussed as widely as possible before the Manual takes 
its final shape. 

Forestry in India is an art of very recent growth, while 
in the United Kingdom there is not only no uniform set of 
technical terms in general use, but, moreover, owing to the 
fact that forest management on a large scale has, for obvious 
reasons, never yet formed an essential part of the State eco- 
nomy, several important ideas, which to the continental forester 
are every-day commonplaces, have not received their expres~ 
sion except in seldom-used clumsy periphrases, In drawing: 
up our technical vocabulary we have hence considered ourselves 
completely unfettered by presenf practice, save in so far 
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that we have felt ourselves bound to accept current words that 
are logical equivalents of the ideas for which they stand. For 
instance, there was no reason to exclude the terms stock, erop, 
stool, copse, &. Then, again, the expressions high forest, 
regeneration, rotation, and several others, which, although 
foreign to purely English ears, are nevorthcless recognised in 
India, havetbeen retained without any qualification, Whereas, 
instead of the current term coppice-sMoot, we have adopted 
stool-shoot, which the shoot meant really is, A copse may, 
as we all know, be composed wholly or partly of root-suckers, 
and the former word would also logically include these shoots 
from the roots. To give one more instance: Instead of the 
expression water-shoots, which at the best is extremely unscien- 
tific and misleading, we have coined the word epicorm ( Eni, 
upon, and Koppog a stem). 

‘The most crucial test of a good Ungua technica is that it 

should be at once intelligible, and at the same timo in sym- 
pathy with the spirit of the vernacular te which it holongs. 
The moment for submitting our technology to the criticism of 
the public in general, and of foresters, British as well as 
Indian, in particular, would have arrived when tho entire 
Manual was in print. But in the present case we are met 
at the very outset with this difficulty, that year after year 
a certain number of Indian forest officers and subordinates 
are trained at the Central Forest School at Debra Dun, and 
for their course of instruction we must have a complete set 
of technical terms that have received the sanction of foresters 
working in every part of the world where English is spoken. 
%o wait until the publication of the Manual would be to teach 
in the meantime a vocabulary, which must soon after be 
unlearnt. 
“The technical terms, with their definitions, which are now 
given, are only such as occur in Chapter II of the Manual 
which immediately follows. The rest will be published in 
some future number of the Inpraw Fonzster. 

‘The Chapter of the Manual just alluded to is the very first 
attempt hitherto made to describe in detail, although in as 
brief a manner as possible, the struggle for existence between 
the various plants composing a forest crop. Why certain 
species should predominate at 4 given age, why these or others 
should maintain themselves in the crop, while the rest are gradu- 
ally driven out or left completely in the minority later on, is 
the first question which the forester ought to be able to answer, 
especially in India, where sometimes more than 100 different 
species of trees and shrubs grow together within. the limits of 
a single square mile, And itis on account of this very variety 
of species, and the great diversity of the effective factors of 
soil-nnd climate that the task of answering it satisfactorily 
is extremely difficult, and certainly impossible for a single 
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individual, without the active and sympathetic co-operation of 
foresters in the several provinces and districts of India. 

The “Inpias Forester” is soon to become a monthly jour- 
nal, and it is earnestly hoped that its more frequent issue will 
induce its readers to criticise freely the following extract from 
the Manual of Indian Syivieultnre, and offer us the benefit 
of their special experiences, ‘The Manual is. intended for all 
the territories under the jurisdiction of the Vicoroy of India, 
and illustrations of general principles from districts outside 
the range of our observation are invited, and will supply 
many unavoidable and regrettable omissions. 


BOOK I1.—INDIAN SYLVICULTURE. 
PART I—GENERAL. 


Cuapren J.—Preliminary Definitions. 

A tres is any woody plant branching from a certain height 
above the ground, and capable of attaining a minimum height 
of 25 feet. Tho term “tree” includes arborescent palms and 
bamboos. 

Troes may be classed as follows :— 

(i) Lager trees, those which can attain a height of over 

80 feet, eg. teak, sal, deodar, &o. 

(ii) Mrppie-sizep trees, those which attain a height of 
between 50 and 80 feet, e.g. sissoo, Anogeissus 
latifolia, babul, Quercus semecarpifolia, Quereus 
incana, toon, &e. 

(iii) Smatn trees, those which attain a height of from 25 
w 50 feet, eg. Ougeinia dulbergivides, khair, 
Anogeissus pendula, Butea frondosa, §e. 

A sHRvB is a woody plant incapable of attaining a greater 
height than 25 feet, and which branches at or near the base, 
eg. the custard apple, Bauhinia racemosa, citron, Randia 
umnelar at Maurvaya Konigii, the tea plant, Bimosa rubicautis, 

C. 

A shrub that assnmes the habit of a tree is said to be aBBo- 

RESCENT, ¢€.g., Bauhinia racemosa, Murvaya Kanigii, Se. 

A woody plant, which never rises very much above the 
ground, is called an ONDERSHRUB, eg. Justici2 Adkatoda, the 
paper daphne, Desmodium gangeticum, &e. 

he term BusH includes undershrubs and every degraded 

condition of shrubs and trees, in which the plants consist 
of numerous low spreading branches, such as the various 
species of Zizyphus, oaks, &e., when kept down by fires, 
grazing, constant lopping, &e. 

The word sorus denotes a collection of bushes, shrubs, and 
dwarfed trees, 

The. collective name of srusHwooD is given to ail inferior 
shrubs, undershrubs, and other bush-like growth, such ag 
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Mimosa rubicaulis, the Indigoferas, Blumea, Buddleia, de- 
graded forms of Zieyphus, &e. 

The term HeKBAGe includes all the growth in a forest 
which is not woody. 

Any plant which eannot rise to any height above the 
ground, except by attaching itself, as it rises, to some extra- 
neous support, such as a tree, shrub, post, &c., is called a 
cuimber, e¢g., Bauhinia Vaklii, Spatholobus Roxburghii, 
AMillettia auriculata, Celastrua paniculata, Butea superba, 
the cane palms, &. 

The length of the stem of a tree under its branches is called 
its BoLE, and the mass of branches with their branchlets and 
leaves, t.e., the whole of the tree above the bole, is called its 
crown, 

The aerial stems of bamboos are called cutms, the under- 
ground portion being the RHizoms. 

The stem of a palm tree is termed a cavpex (plural 
caudices,) 

That portion of the stem which is left in the ground after 
a tree, whatever its age, has been felled, is called a stoon. In 
popular language the word stump, besides including stools, 
denotes the whole portion of the bole of the tree that has been 
cut or broken off high above the ground. 

Eptcorms are the twigs and the branchlets that develop 
‘on the boles of trees, when these are suddenly exposed to light. 

Dicotyledonous trees, as distinguished from the Conifers, 
which bear needles, may be termed BROAD-LEAVED trees, (This 
term has already been employed in anticipation in Part I, 
Chapter II, Section iii.) 

Harp-woovxn trees, or simply the HARDWooDs, comprise in 
a general manner all trees with tough and heavy wood, as, 
for example, sal, teak, the Terminalias, &c. Similarly the 
terms soy1-woovxD trees or the sorrwoops include all trees, the 
wood of which is more or less soft or spongy, such as 
Bombax malabaricum, the Sterculias, the horse radish 
tree, &o. 

A forest is said to be Punz, when it is composed entirely, or 
almost entirely, of a single species, the other species, when 
any exists, being found only as brushwood or inferior undor- 
growth; such are the numerous large stretches of babul, 
of tamarisk, and of Pinus longifolia, 

When two or more species in varying proportions compose 
the growth, the forest is said to be mrxED. 

A GrEvaniovs tree is one which has a tendency to form 
more or less extended masses of pure forest, ag, for example, 
sal, sissoo, Pinus longifolia, &c. Such trees may also be 
called ExcLUstve ; and, as distinguished from them, those trees 
which only grow in mixed forest, may be termed sociaL, such 
as teak, Dalbergia latifolia, Adina cordifolia, &e. 
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Evunernen trees are those, the leaves of which persist for 
at least one year, and do not all fall at the same time ; while 
those, the leaves of which persist for a shorter time, and all fall 
within a few days, are termed pgcipvovs. Evergreen trees 
are, therefore, never leafless, eg. deodar, the pines and. 
firs, mango, &¢., whereas deciduous trees may either be 
Jeailess during a part of the year, as teak, Terminalia 
tomentosa, Adina cordifolia, babul, or be never quite bare 
owing to the new leaves coming out while the old ones are 
being shed, as sal, Eugenias, Schleichera trijuga, &e., generally, 
and sissoo, Hardwickia binata, &c., frequently. 

The term canopien Forest denotes a collection of trees of 
any age, the crowns of which meet. 

Tho’ rmar-canory is the continuous mass of foliage formed 
by the crowns of the trees of a canopied forest. It is said 
to be comptes, when the branches interlace and form an un= 
broken mass of foliage. It is said to be orm, when the crowns, 
althongh they meet, do not touch each other at every point. 
In the former case, only diffused light can enter the forest 
below the mass of crowns, while in the latter direct Hight will 
also pass through in patches. The leaf-canopy is said tobe 
INTERRUPTED, when there are intervals between the crowns of 
the trees, 

By stock or cropis meant the entire forest growth stand- 
ing on any given area, and it is said to be comPLers for any 
age, when it is the maximum quantity which the soil can bear 
at that age, 

To stock or ROP any piece of ground means to cover it 
with forest growth, The terms to BESYOUK OF RECROP are 
used when the area in question has ouce been under forest. 

The Dewsity of a crop signifies the degree of closeness of 
the growth constituting it. 

A ReauLaR crop is one in which the Jeaf-canopy, besides 
being complete, is formed by trees of nearly the same age 
and size. An IRREGULAR crop, on the other hand, is one in 
which the Jeaf-canopy may or may not be complete, but iz 
formed by trees of very various ages and sizes. 

A REGULAR FoREST is one which consists of conveniently dis- 
tributed regular crops, representing every stage of growth 
from the nascent plant to the tree fit for felling, and covering 
more or less equal areas or areas of more or less equal pro- 
ductive power, In the contrary ease the forest is suid to be 
IRREGULAR, é.g., all our present natural forests, 

A shoot springing up from a stool is termed a sroot-sHoor. 

A young plant, which results directly from the germination 
of a seed, until it bogins to lose its lower branches, is called 
a. SEEDLING, 

The term seedling is also conveniently prefixed as a quali. 
fying word to the words sapling, pole and tree (for the meaning of 
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which terms sea below) to denote that the sapling, pole or 
tree tn question has sprung wp directly from seed. . 

By a further limitation the expression soedling-shoot is 
aynonymous with a stool-shoot springing up from a seedling cut 
back either artificially, ov by fire, frost, or any other natural 
eause, 

‘A Roor sUcKER or more simply SUCKER, is an aerial shoot 
given out from a root. i 

From the time any woody plant begins to lose its lower 
branches until it has attained a girth of 12 inches it is called 
@ SAPLING. 

Thenceforward, untilit reaches its full length of bole, it 
is designated by tho general term of Pox. For the sake 
of further subdivision, poles are termed Low or micH, according 
as they are under or over two feot in girth, 

Tho pole stage of growth being passed, the plant becomes 
avormep rae, When there is no risk of ambiguity the word 
vege without any qualification may be used in this sense. 

When a sapling, pole, or tree is the immediate result of 
growth from tho stool, the qualifying expression oN THE STOOL 
or ON STOOLS will be affixed, or the word sroox prefixed to 
those terms. 

‘A collection of shoots springing up from one and the same 
stool is called a ciump. The term clump is also applied 
is the collection of culms composing an individual bamboo 
plant. 

When a sapling, pole or tree has grown up from suckers, the 
term sucks will be prefixed to those words, 

‘A HIGH FOREST is a forest composed entirely of seedling 
trees. 

‘A corse is a forest that is composed chiefly of stool-shoots 
and suckers. 

A tree is said to coprick well when it produces itself freely 
from the stool. The verb To copricE is also used-in an active 
sense, and means to fella crop in order to obtain a regrowth 
from the stools of tho trecs felled. 

To cUT BACK means to fell any plant, yonnger than a “formed 
tree, by its base, and this with the object of obtaining, if 
possible, a fresh growth from it, 

To Pout, or TOR oF a plant signifies to remove its crown. 

A POLLARD is a tree that has been polled or topped off. 

To uxpiorr a forest or crop means to fell it in accordance 
with the principtes of sylviculture, The noun EXPLOITATION 
corresponds to the verb just defined. 

To nua@eNeRate a forest signifies to produco a new crop 
in place of the old oxploited one; and the REGENERATION of 
a forest is accordingly synonymous with the substitution of 
the-one crop for the other. 

The regeneration of a forest or crop is said to be NATURAL 
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ot ARTIFICIAL, according as the new crop is the immediate 
consequence of the exploitation of the old one, or is due 
exclusively to means extraneous to, and independent of, the 
old crop and its exploitation, 

The name ReGROWTH is specially given to the new crop ob- 
tained by coppice regeneration (vide supra under definition of 
to coppice.) 

A ROTATION js the number of years fixed for the successive 
and complete regeneration of an entire forest. 

Regeneration, broadly speaking, may be obtained (i), either 
by seed ; or (ii), by stocl-shoot, suckers, &c. When the former 
js the case, we have the HIGH FOREST REGIME; and when 
the new crop consists of stool-shoots, suckers or culms, 
we have the corricn neaime. Tho régime hence depends 
on the manner in which regeneration is obtained. 

With the same régime, different methods of culture may 
be adopted, each constituting 2 separate MATHOD oF TREAT~ 
MENT, 

The various species composing a mixed forest may be dis- 
tinguished into three several classes—PRINCIPAL, AUXILIARY and 
AOCESSORY. 

‘Tho PRINCIPAL species is that (there may be one or more) 
which, from the superior value of the produce it yields, aud 
the general suitability of the prevailing conditions for its 
favourable growth, necessarily determines ‘and regulates 
the rotation, régime, and method of treatment to be adopted 
in a forest. 

Of the remaining valuable species well distributed’ through- 
out ihe forest, or capable of being generally introduced thero, 
those are qualified as AUXILIARY, which, possessing different 
requirements from tho principal species, utilize space both 
in the soil and in the leaf-canopy not occupied by the latter, and 
in doing so, promote and improve their growth, 

All other species, which are neither principal nor auxiliary, are 
termed acogssony. These are either too slightly distributed, 
or do not attain a sufficiently large size in the forost in question, 
‘or yield produco of too little value to influence in any way 
the working and treatment of the forest. é 

Thos in teak forest, teak would be the principal species ; 
Dalbergia latifolia, Terminalia tomentosa, Schleichera trjuga, 
"Plerocarpus Marsupium, Anogeissus latifolia, §¢. tho auxiliary 
species; and Sterculia urens, Odina Wodier, Cochloapermum 
Gossypium, &e., the accessory species. In special cases, how~ 
ever, in the present state of the market, Dalbergia latifolia 
and some other trees classed as auxiliary (e.g. Hardwickia 
Binata, Pierocarpus Marsupium, §c.), provided they are abun- 
dant enough, may become priucipal species in come 
pany with the teak. Again in sal forest, sal would be the 
principal species ; Schleichera drijuga, Lagerstramia parviflora, 
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‘Adina cordifolia, &c., the auxiliary species; and the Tetran+ 
theras, Phoebe lanceolata, Buchanania latifolia, Semecanpus 
“Anacardium, Mallotus philippinensis, &c., the accessory species. 
Lastly, in deodar forest, deodar would of course be the 
principal species; the spruce and ailver firs, Pinus eacelsa, 
c.,, the auxiliary species; and species of Rosacea, Cornacee, 
Celastrinee, maples, hollys, &c., would compose the accessory 
‘class. 

A coups is any area in whieh a felling has been or is to be 
‘made, and the produce obtained from the felling is collect~ 
ively called the rant. 

‘0 CLEAN FELL & coupe means to remove the entire crop 
standing on that coupe, the corresponding operation being 
termed & CLEAN FECLING. 

When a coupe is not clean felled, the trees left standing 
are collectively termed the Raseave. When the reserve is 
spared long enongh for a young forest crop to establish itself 
under it, this lower crop is termed the UxDsRwoop, As dis- 
tinguished from underwood the term UNDERGROWTH is generic 
in its signification, and includes, besides the: underwood, all 
other heushwood, bnshes, herbage, &c., standing uuder any 
Joftier crop of trees. 

‘The seedlings which make their appearance before the ma~ 
ture trees in a coupe are felled will be termed the ADVANCE 
uKowrE, 

A BLaxk fs anv area inside a forest which is bare of trees, 

A Guape is a portion of forest in which the trees are 
scattered. 

The term WINDFALL is applied to trees broken or uprooted 
by any cause whatsoever, generally by the wind. 

Harpy plants are those which resist exposure to frost and 
drought at allages, eg. Zizyphus, khair, sissoo, &c. Those 
which require to be sheltered against frost or drought during 
their early years are termed Delicate PLANTS as, for example, 
teak, deodar, Terminalia tomentosa, &c. 

Plants which maintain themselves alive under more or less 
dense. shade are said to be sHape-neaRtne, eg., deodar, sal, 
silver fir, Megua ferrea, Hardwickia binata, Dendrocalamus 
atrictus, &c.3 while those which can only live in more or less 
direct sunlight are said to be sHaDu-aVvorDING, eg., teak, 
Pinus longifolia, Pinus exeelsa, &o. 

Shade-hearing plants may be hardy, like Mesua ferrea, 
Flardwickia binata, Dendrocalomus strictus, Acacia Catechu, &e. 
or they may be delicate, like tho silver fir, deodar, toon, 
Lerminalia tomentosa, &o. 

A plant is said to be growing UNDER CovER, as opposed to 
iis growing ovT 1N THY OPEN, when it is vertically under the 
crown of another plant. Accordingly the cover of a tree 
means the action exercised by its crown within. the. space 
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below included in its vertical projection. Hence shade is not 
synonymous with cover, singe the latter is stationary, while 
tho former moves with the sun. 

Doxmanr Bons are those. which remain concealed under the 
bark, and burst forth into leaf only under stimulating external 
conditions, especially where, through natural or artificial oper- 
ations, there is an absence or insufficiency of other buds to 
carry off the developmental energy of the plant or organ. 


Cuapres 11.—Struggle for existence between the individual planta 
of a forest crop. 

Of the plants produced in a forest only a comparatively 
small number can live the full term of their individual lon- 
gevity. As they dovolop, besides extending vertically up- 
wards into the air, and downwards into the soil, they spread 
out laterally against each other. But sineo their lateral 
extension, both in space aud in the soil, is obviously limited to 
the superficies which the forest actually covers, each one 
naturally struggles to push out its neighbour. In this straggle 
for existence the stronger and more vivacious plants crowd 
against or overtop the rest, which hence gradually succumb 
and disappear one after another at various ages. In other 
words the fitest survive. The conditions that determine 
this survival of the fittest are extremely complicated, and may 
best be studied by examining four separate cases which aré 
practically exhaustive. 

These four cases, beginning with the simplest, are— 

(i) That of a crop composed of -plants of the same age 

and all belonging to one and the samo species. 

(ii) That of a crop composed of a single species, but in 
which the plants are of all ages, from the seedling 
just germinating to the tree that has attained its full 
term of longevity. 

(iii) That of 2 crop composed of plants of the same age, 
but belonging to more than a single species, 

(iv) That of a crop composed of trocs of all ages and 
belonging to more than one species. ‘ 


Section I.—First Case.—Pure crop composed of individuals 
of one and the same age. 

Tn this case, as long as the plants are small and stand -spart,, 
they do not impede the free development of each other; the 
struggle for existence begins only when their crowns meet and 
close over the ground, 

All plants require a certain amount of light, less or greater 
according to their species, in order not only to grow but even 
simply to live. Hence those individuals, which do not receive 
sufficient -light, either because they-areovertopped or because 
they are too close pressed laterally, must sooner or later dig 
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‘and disappear. The conditions which, in the case under con- 
sideration, enable the survivors to gain the victory are, there- 
fore— ‘ 
‘ [. Renative Innate vicour—Why one plant should 
possess more innate vigour than another cannot always be 
explained ; we can only recognize the fact when wa observe it. 
‘This relative superiority or inferiority, as the case may be, 
manifests itself as soon as the plants, Neen left their seed-cap 
to shoot up into the air, begin to assimilate for themselves, 
{n a seed bed, containing one and the same soil, and with every 
other condition exactly identical, somo plants will be found 
to be naturally larger, more vigorous, and more hardy than 
others. Again, stool-shoots are much larger and stronger than, 
and easily suppress seedlings of their own age, 

IL. Greater suITaBILiTy oF SoIL AND suBSOIL.—The 
influence of soil and subsoil is of only slight importance in thé 
‘ease under consideration, as long as two neighbouring plants 
are quite yom and small; since it is seldom, except in ex- 
tremely rocky, stony, or uneven ground, that these elements 
of growth vary from point to point to a sufficient extent to 
inflnence differently their development. But when the plants 
are Jarge enough to stand some distance apart while still touch- 
ing crowns, this condition may exercise a very marked differ- 
ential effect on their growth. 

ILI, Death, DISeASE, UNHEALTHY STATE, OR RETARDATION 
OF GROWTH BROUGHT ON BY CAUSES EXTRANZOUS TO THE FOR- 
EST, viz s— 

(a:) Attacks of insects and other animals.—-Some insects, 

especially the lignivorous kinds, attack chiefly or solely the 
tweaker plants; while others, like certain caterpillars, and 
pacticularly the various silkworms and the lave: of sawflies, 
and of certain: Coleoptera, attack all indifferently, and even 
rather affect plants possessing abundant well developed juicy 
foliage. Again, the lac insect prefers the strong juicy shoots 
of vigorous plants to the more or less dry, moro or less 
hide-bound twigs of less vigorous individuals, Moreover, 
cattle, goats, and other herbivorons animals, while they do not 
spare weakly plants, still fall more greedily on strong ones 
with abundant, well-developed, juicy twigs and foliage. 
Lastly, man himself will, as a rule, full. and remove only what 
anits his purpose, the strong as well as the weak plant. 
Hence it is not invariably, nor generally, the weaker plants 
that sueeumb to this cause. 
_ (b.) Attacks of parasitic and epiphytic plants.—Injurions 
parasitic plants will, as a rule, attack only the weaker indivi- 
duals ; while epiphytic plants make uo distinction between 
weak and strong. 

fe.) Damage caused by climatic influences—frost, drought, 
aunetroke, hail; rain, wind, snow, lightaing, §e.—Other cou 
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ditions being the same, all plants will suffer equally from these. 
causes, especially from frost, drought and hail. But thé 
weaker and lower plant may be sheltered by its more vigorons 
and taller neighbour, which, as often as not, will be so injured 
as to allow the former to get ahead of it. The wind might 
uproot or break off an important limb of the strong tree; under 
the weight of superincumbent snow one or more large boughs 
might snap off; lightning might select the tallest or largest 
tree, and so on; and thusallow the weaker to conquer in the 
struggle for existence. 

(d.) Damage caused by fire—Here of course the larger 
and moro vigorous the plant is, the greater willits power of 
resistance be; but, as often happens, the large tree might be so 
injured as to throw it hopelessly back in the race of life. 
In the case of conifers and species which coppice badly, the 
smaller plants will stand comparatively little chance of 
recovery. 

(e.) Floods.—Hero also it is natural to expect that the 
resistance offered by the strong tree will be greatest; but 
a violent rush of water might lay down or strain and injure 
the roots of the large and vigorous tree, while its weaker 
neighbour, owing to the very fact that it opposes slighter 
resistance, might be bent down for the moment only, to rise up 
again as soon as the flood has passed, and shoot up abead of it. 

(Cf) Injuries caused by felling, conversion, and export oper- 
ations.—The smaller and weaker plants will, of course, on thé 
whole, suffer most, but the fall of a large tree is more likely to 
break and throw back for ever plants with a rigid, more or less 
unyielding stem than those which simply get bent down for 
the moment until the fallen tree is removed. 

(g)  Climbers,—Climbers kill or at least unfit trees for the 
struggle for existence in four different ways— 

Gy) They may strangle the stems of their supports, narrow- 
ing year after year the channel through which alone 
the sap, pumped up by the roots, can ascend. 

‘They also bend down these stems by their weight. 

) When they get up into the crowns of their supports, 
they invade and overspread these crowns, which 
cannot, therefore, bear their fall quantum of foliage, 
and are also thereby impeded both in their lateral 
and upward development, especially in the latter. 

{iv.). They distort the boles of their supports, and thus 

necessitate the removal of these lattor by the 
forester. 

IV. Densrry oF tue Lear.canory.—tt is obvions that the 
plants, which have treo space round and over them, will keep 
‘on growing and survive, while others, taller and stronger than 
they, but less so than their immediate neighbours, succumb 
‘under this cause, Z 
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Every species whatsoever, whether shade-bearing ot shatle- 
avoiding, can form a densor leaf-canopy when young than at 
a later age, and their need for light increases directly with 
age. In a complete crop the density of the leaf-canopy remains 
at its maximum up to the time when the trees have nearly 
attained their full length of bole, henceforth the leaf-eanopy 
beeomes gradually sparer, until, at a very advanced age, 
varying with the species concerned, the individual trees 
stand completely isolated. 

The more favorable the soil and locality is, the closer together 
ean the trees stand at any age; and, in general, the presence of 
sufficient moisture in the soil and in the atmosphere, combined 
with the requisite temperature, increases the ability of a species 
to form a dense leat-canopy at all stages of growth, by encour- 
aging the development of foliage, and hence the spread, depth, 
and thickness of the crowns. 

All species form a denser leaf-canopy the longer the period 
of vegetation in eacli year is, for when this period is short, the 
action of light ought, in order to produce the same offect, to 
be more energetic in proportion, and the trees must, according~ 
ly, stand farther apart. 

Lastly, the greater the intensity of sunlight at any place 
is, tho more shade-benring does a given species become; and 
conversely, tho less intense the light, as, for instance, on 
northern aspects, in mist and fog-clad regions, wader gener- 
ally clouded skies, &. the further apart will the trees grow, 
and the more will they object to being overtopped. Moreover 
at high elevations diffused light has more effect on vegetation 
than at lower altitudes; hence the higher a place is above the 
sea-level, the denser will be the growth of any given species, 

If the species composing the crop is shade-benring, like tha 
deodar, silver fir, Quercus ineana, Terminalia tomentosa, 
&e., ov one which at all ages interlaces branches, like the 
Khair, apecios of Zizyphus, Anogeissus pendula, A. latifolia, &e., 
the struggle for existence is a long and severe one. On the 
other hand, when the constituent species is like the Pinus 
longifolia, or the Hardwichia binata, the first. shade-avoiding 
from its earliest years, and both abhorring the interlacing of 
branches, the struggle is a brief one, and the weaker and 
overtopped plants are soon thrown out of the race, 


Examples of the First Case, 

Natural instances of the First Case may be found in the 
tamarisk forests of Sindh and in some of the babul forests 
of the same province; also in bamboo forests, the constituent 
species of which flowers grogariously, Another striking 
instance is offered by copses of a single species that are clean- 
felled, in which, practically, all the stool-shoots spring up the 
very first season following the exploitation. This of course 
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inclndes the forest standing on Jand at one time subjected to 
the barbarous system of cultivation known as jhooming, kumrt, 
Ail, toungya, dhaya, c., in the various provinces of India, 
which consists in clearing and burning off all the vegetation 
on the ground, raising one or two crops on the ashes, and 
then taking up fresh areas; not to return until the forest is 
again old enongh to yield a sufficient supply of ashes. Such 
are many of the puro teak copses of the Sathpuras, &c. 

As artificial examples of this First Caso we may quote 
plantations formed of a single species. 


Srcrion I].—Sxcond Case.—Pure evop composed of indiviz 
duals of all ages. 

Tn this case, contrary to what happens inthe ono just treat- 
ed, the struggle for existence is always going on without lull 
or relaxation... New plants are consiantly being produced 
wherever the leaf-canopy opens out sufficiently to allow them 
the smallest chance of life. Here the determining conditions 
for the survival of the fittest are— 

I, Iynate vicour.—The importance of this condition 
is not so great as in the First Case, for Condition V (which see) 
may quite nullify it. 

Tl, Greaves SUITABILITY OF soIL aND supsort.—Thig 
condition acts here exactly as in the First Case, with this 
addition, however, that where the soil is very wet or stiff, the 
older plants possess ‘the advantage ; and, inversely, where the 
subsoil is impenetrable sheot rock or clay, or imperieable to 
water, or, on the other hand, waterless, the younger plants ara 
able to live, while the older wither, decay, and die off us 
soon as their roots reach this unfavorable subsoil. 

III. Dearv, DISeaSk, UNHEALTHY STATS, OR RETARDA- 
TION OF GROWTH BROUGHT ON BY CAUSES EXTRANEOUS TO THE 


tacks of insects and other animals,—The same remarks 
bold here as in the First Case. Besides this, it must be men- 
tioned that animals, especially cattle and deer, are less likely 
to damage large than small plants, 

(b.) Attacks of parasitic and epiphytic plants.—Exactly as 
in the First Case. 

(c.) Damage caused by climatic infuences.—The remarks made 
under the First Case apply with still greater force here. Young 
plants, coming up under lofty trees, will be perfectly safe 
against frost, hot and cold winds, snow, and, to a great extent, 
from drought and hail; on the other hand, the drip from the 
trees above might prove dangerous to young seedlings. Again, 
the older individuals, with large and long roots, extending 
everywhere in the direction of moisture, are guaranteed 
ugainst the severest and most protracted drought, 

(4.) Damage caused by fire—The effect of - this condition 
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is the same as in the First Case, except that the yoting plants, 
as compared with the formed trees, especially if they are 
conifers, and hence, as a rule, unable to shoot up again from 
the collum of the root, stand little chance of resisting a 
fire. 

(¢.) Floods.—In this oase there can be no doubt that the 
larger trees of the crop will resist mnch stronger and heavier 
floods than thoir smaller companions, even if the species im 
question is a denizen of flooded land. For farther observations 
refer to the First Case under the same head. 

Cf) Injuries caused by felling, conversion and export oper- 
ations.——It is obvious that the younger and more slender the 
plant is, the more damage will it suffer from this cause. 
Novertholess, within certain limits, the younger tree will recover 
sooner than an equally damaged old tree. 

(g.) Climbers.—Exnctly as in the Firat Case, Climbers are 
no respecters of age, nevertheless a large tree will obviously 
succumb less easily when attacked than a smaller one, 

IV. Density oF Tas LeAF-canopy.—All the remarks made 
under this bead in the First Case apply with more force here. 
As said there, the young plant of any species is more shade- 
bearing than its older fellows, and. this difference is most 
marked in the case of treos that are very partial to light, like 
the teak, Hardwickia, Pinus longifolia, sal, Ke. 

Vv. Acr—In a general sense the older plant will be 
strongor than one some years younger; but a time arrives 
when the vigour of a tree diminishes, its crown 
contracts and becomes spare, letting in light end form- 
ing gaps in the leaf-canopy. ‘The younger trees, hitherto over- 
topped by it, but now endowed with greater vigour, are 
henceforward able to push up through these openings, pressing 
in still more the crown of their old companion until they finally 
hasten its death. 

Examples of the Second Case. 

Instances of the Second Case are abundantly offered by 
large tracts of Pinus longifolia foveat in the North-West 
Provinces and the Panjab ; of babul and of sissoo in Northern 
India, in Sindh, and in the Northern Deccan ; of khair and 
of sal in Northern and Central India; of Hardwickia in Con- 
‘tral and Southern India ; of Mesua ferrea in Assam, &c. 

Secrron ILL—Tuirp Casu,—Mized crop composed of indivi- 

duals of one and the same age. 

In the two preceding cases we had to deal with pure crops, 
the individuals of which necessarily differed from each other 
only in respect of comparative vigour, size, and age. In this, 
the Third Case, a very complicated element enters, for no two 
species, however similar to each other they may be, can 
spossess the same habit of growth, or the-same requirements 
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as to soil, climatic influences, and locality, or the samo longe- 
vity or vitality, or the same liability todamage from various 
causes, or equal facility of reproduction, &e. Henee the con- 
ditions which determine the survival of the fittest plants of 
the crop are much more numerous, and extremely complicated 
by their acting simultaneously, and often mora or lese nulli= 
fying each other, or producing joint effects which sometimes 
defy analysis. Their consideration is also all the more diffi- 
cult, as they run one into another, and cannot alwaya be 
studied apart. 

I. Inware vicour.—Though not less important here than 
in the two preceding cases, this condition has not so far reach- 
ing an effect. as those which follow, for these latter may 
totally nullify any advantage possessed by a plant in respect 
of innate vigour alone. 

II. Gmeaver surraBiLiTy oF sof AND sUasoIL.—The 
influence of this condition is extremely great, and is sometimes 
the sole effective cause of a forest being more or less pure. 
Thus, for instance, the eng (Dipterocarpus tuberculatus) will 
drive out all other species from laterite in Burma, the Termi- 
nalia tomentosa the teak from wet binding soils in the Central 
Provinces. The sissoo alone can grow on the alluvial shingly 
banks and beds of some rivera; and soon. Even in a limited 
area the soil may vary from point to point in respect of one 
or more of its prineipal properties—physical and chemical 
composition, depth, hygroscopicity, compactness—all these 
various differences favouring one species at the expense of 
another, besides producing marked differences in the vigour of 
plants of the same species. 

On shallow soils resting on a compact subsoil, surface-feeders 
will thrive better than trees that send their roots deep into 
the ground ; and similarly species that throw up suckors than 
others not possessing that faculty, which, indeed, is increased 
in such soils. 

‘The soil also influences reproduction to a very considorable 
extent. If it is hard or caked at the surface, or dry, specios 
producing seed which germinate with difficulty, (eg., teak, 
&c.), or are so large that they are either washed away or 
insufficiently covored (teak, the Terminalias), stand little 
chance against such of their companions as produce smaller 
seed that is caught in little crevices or depressions (Anogeissus, 
Rhododendron, &e.), or seed that germinates more readily (sal, 
&c.). | Moreover in suck soils, species, the young seedlings 
of which develop a strong taproot, capable of foreing itself 
into the ground (eg, teak, sal, &c.), are bound to prevail 
over their less favoured companions. In loose, free, moist 
soil the victory will obviously be little dependent on the size 
of the seed, 
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LIE, Dearh, DISMASE, UNHEALTHY STATE, OR RETARDA+ 
TION OF GROWTH, BROUGHT ON BY CAUSES EXTRANEOUS TO THE 
FOREST, viz.— 

(a.) Attacks of insects and other animals.—Tho romarks 
made under this head for the first two cases are equally appli- 
cable here, Besides this, we know that with many” insecta 
certain species are characteristic of, and limited to certain kinds 
of trees, that cattle and deer will greedily devour the foliage 
of some kinds and leave others untouched ; and so forth. Thus, 
for instance, it is not uncommon to see every teak leaf over 
large tracts of the Central Provinces eaten up by a certain 
species of caterpillar in the space of a few days, while the 
foliage of the varions companion species entirely escapes the 

est. Similarly, the foliage of sal is attacked and more or 
jess completely devoured over large areas by the larva of a 
certain species of insect (Tinta), Again, a borer (Cerambya) 
often attacks young teak shoots, piercing the wood up to the 
pith, where it lodges, and thus either kills the portion of tho 
shoot above the wound, or stops or retards its growth, or allows 
it to be easily snapped off by the wind. In some of the 
forests in Saugor, in the Central Provinces, young Stephegyne 
parvifolia have no cliance of getting up, as the tender annual 
shoots are devoured by deer as fast as they come up. Se in 
the Himalayas, Quercus incana, dilatata, and semecarpifolia, 
ean never rise above a mere bush where grazing is unrestrict- 
ed, On the other hand, Hurdwickia ond, in many places, sab 
seedlings are seldom, if ever, touched by the mouth of cattle. 

The intervention of man also exercises a greater influence 
here than in the preceding cases, and not unfrequently results 
in the complete banishment of certain species, Large and 
frequent clearings for cultivation or other purposes may enable 
the more vivacious species to get ahead of, and suppress, all 
others (examples, teak, Ougeinia, Zizyphus, &e.). A large 
demand for cortain kinds of produce may create a heavy run 
on the few species which furnish them, and thereby enable 
their companions, even those which are naturally less fitted 
to survive, to fill up the vacancies Jeft by them, and secure the 
mastery. 

{b.) Attacks of parasitic and epiphytic plants—All the re- 
marks made under this head for the First Case apply also 
here. Moreover parasites are neatly always selective, pre- 
ferring some species to others, or living exclusively on a single 
species; and so, although to a much less’ extent with mang 
epiphytes. Thus the Arceuthobium Ouyeedri, a8 fav as is 
known, grows in India only on the Juniperus eacelsa, gradually 
overspreading thé plant on which it has once taken root, often 
killing the branch or the entire tree. Precise information 
under this head is wanting ia India, and more careful and ex- 
tended observations are urgeutly called for. ; i 
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(¢.) Damage caused by climatic influences —Under this head 
we will include injery snffered from the causes in question by 
individual plants, irrespective of the influence they exercise 
on the general growth of each species considered collectively. 
The consideration of this influence introduces a much larger 
question, the extreme importance of -which requires that ik 
should be treated under a separate major head (see No. VIIL 
below), This reservation being understood, no further remarks 
are called for than what have already been made on this sub- 
ject under the first two cases. 

(d.) Damage caused by fire.—The influence of this source 
of injury is very considerable, First of all, it may be said, 
that broad-leaved species resist fire better than conifers, since 
the first are able to recover, thanks to their faculty of shooting 
up again from the stool; whereas the latter (Pinus longifolia, 
deodar, yew and larch excepted, strong plants of which aro 
sometimes able to grow up again from some point close to the 
ground) are killed outright once the vitality of their buds is 
destroyed. And besides this, as the needles, cones, fallen twigs 
and branchlets, and the bark of conifers are always moro or less 
resinous, tho relative severity of any condagration that may 
ocenr is naturally very great, and standing trees, with thick 
dry bark full of resin, are easily exposed to be burnt down. In 
the second place, as regards the broad-leaved species thom- 
selves, their degree of resistance to the effects of forest fires 
will depend (i) on the evergreen or deciduous nature of 
foliage; (ii) on the vitality of the collum of the root 5 
their ability to throw up suckers ; (iv) on the number and vita- 
lity of thelr dormant buds; (v) on the density of their foliage ; 
(vi) on the season at which they put forth new leaves; (vii) 
if they are deciduous, on their season of leaf-fall 5 (viii) on the 
time of the year at which they shed their seed ; (ix) exception 
ally on the ability of their seed to, resist the destructive efficta 
of fire; (x) on their ability to form at once a strong new leader 
when the original one has been killed ; and (xi). on the vivacious 
ness of the bark, éc., tho readiness with which it re-lorme under 
burns, cracks, &e. 

With regard to (i) it is evident that with an evergreen leaf. 
canopy the moisture of the soil would be maintained at its 
maximum, there would be little combustible undergrowth on the 
ground, and, if ever a fire oceurred, it would only smoulder, or 
at the most rise only a few fect above tho ground. With respect 
to (ti) it is obvious that the persistence of young plants, especi- 
ally before they have becomo saplings, is due almost entirely 
to their ability to throw up shoots from the collum of the root 
when their aerial portion has been dostroyed by fire. As for 
(iii) it is well known that when any species is able to throw 
up suckers, forest fires, by weakening the standing individuals, 
only increase this tendency; wituess the large stretches of 
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almost pure Ougeinia dalbergioides in the dry forests of the 
Sathpuras, As regards (iv) it is evident that the greater the 
number of dormant buds is, the more likely are there to be 
gome that have escaped destruction. With respect to (v) it 
js enough to say that trees with dense foliage have naturally 
very little undergrowth below them with which to feed the 
flames and draw them up into their crowns, For instance, 
Hardwickias, with their open foliage, encourage a close under- 
growth round their trunks, the consequence being that, when 
fire comes in, the flames rise up to the summit of the highest 
cvowns, which, although quite green, blaze up like tinder. With 
reference to (vi) everyone knows that, if a fire oceurs when 
the new leaves are in the process of coming out, they are 
generally all destroyed, and the trees that are not killed out- 
right can put forth only a very poor second finsh in consequence 
of the paucity of the surviving buds. Again, should a fire 
occur before the buds begin to swell up, preliminary to burst- 
ing into leaf, it is a physiological fact that their vitality, owing 
to their then containing a minimum quantity of moisture, is 
less easily destroyed than afterwards. Hence, generally apeal- 
ing, even irrespective of the fact that tho brashwood and  her- 
bage below is then drier, the later a fire occurs the more 
likely is it to find the trees either in full leaf or with the new 
flush just _eoming out, and hence the more likely to do greater 
damage. In connection with (vii) it is obvions that the longer 
the leaves persist, the less will probably be the quantity of 
inflammable material on the ground; and besides this, the 
violence of any fire that may occur will be proportionately 
diminished by the impediment to the production of wind offered 
by the standing mass of foliage. With regard to (viii) it is 
a troiem to say that if fire enters after the seed bas fallen, 
there is very little chance of any of it escaping. With res- 
pect to (ix) we know that the frait of some species, like the 
teak, the Terminalias, and othors, can stand a very high tem- 
perature, Jess or more prolonged, without the germ being 
thereby killed. As concerns (x), it is evident that species, 
individuals of which can at once re-form a new leader when the 
old one has been killed or broken off, possess a considerable 
advantage over others which possess this faculty in a loss 
degree. Lastly, what we have said under (xi) is obvious and re- 
quires no explanation. 

(e.) Floods,—A}l previous remarks under this bead apply 
equally well hore, Moreover, the extent of damage done by 
floods depends on the different species according to the res- 
pective degrees of resistance they offer to a rush of water, and 
to the respective ability of each to withstand the temporary 
excess of moisturo round all its roots. For instance, in most 
sundri forests the ground is muddy throughout the year. 
Sissoo, khair, babul, Terminalia arjuna, &c., can flourish 
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with the soil under water for a more or less long period, whereas 
teal, sal, and other species are, to say the least, thrown back 
if the floods last any time. 

Cf.) Injuries caused by felling, conversion, and export opera~ 
tions,—The ability of a plant to resist such injuries will 
depond— 

(i). On its faculty of shooting up again from the collum 

of the root, or of throwing up suckers from the roots, 

(ii), On the firmness and strength of its roots, 

(iii), Ou the strength and elasticity of the trunk. 

{iv}, On its ability to re-farm at once a strong leader, when 

the original one has been broken or killed. 

(v), On the vivaciousness of the bark, i.e, its readiness to 

form and close over wounds and bruises, 

All these points are self-evident, and require no explanation. 

(9). Climbers.—The remarks made under this head in the 
First Case apply with equal foree here. Besides this, it may 
be added that climbers are in no sense selective as regards the 
species of tree along which they rise above the ground, Usu- 
ally they are confined to rich or at least moist soils, and are 
hence peculiarly desiructive to species that affect those soils. 

IV, Density oF THE LEAF-CANOPY; RELATIVE DENSITY 
AND SHAPE OF CROWN, AND RELATIVE CAPABILITY OF PER- 
SISTING UNDER OR PUSHING Up THROUGH coveR.—It will be 
noticed that the second clause of this heading is additional to 
what appeared in the two previous cases. Its necessity is 
evident, for with only a single species in the crop, all the planta 
are necessarily equally able or equally mable to persist 
under or push up through cover overhead ; whereas the moment 
a second species enters the crop, the relative ability of the two 
in this respect becomes a most important element in the 
mutual struggle for existence, and has hence to be considered, 
Moreover, the relative density and shape of the crown of any 
species regulates, to a considerable extent, its proportion in 
a mixed crop. 

Asa rule, the denser the foliage of a species is, the more 
shade-bearing will young individuals of it be. Instances in 
point are deodar, silver’ fir, mango, Buchunania latifolia, 
Eugenias, laurels, Terminalia tumentosa, Diospyros Melanoaylon, 
Stephegyne parvifolia, Mimusops indica, Pongamia glabra, 
bamboos, the holly, Quercus ixcana, &e., de. Hence those 
apeefos have obviously, as far as this condition alone is concerned, 
fa gront advantage over auch of their companions asare shade~ 
avoiding, the crowns of which aro generally more or less open. 
While young individuals of the former can ultimately get up 
into the leat-canopy above, which end is rather facilitated than 
otherwise by the overhanging trees of the other class acting 
as nurses, the young of these latter are not only subject to sup= 
pressivu by the leaf-canopy above, butare also elbowed out by 
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their shade-bearing companions in the undergrowth. Thus 
where sal and Pinus longifolia meet, although pine seedlings 
are produced in abundance, they are very soon choked up and 
overtopped by young sal, which gives them no chance of exi 
tence except where the soil is too poor and dry for it. Simi- 
larly, although deodar and the silver fir are both shade- 
bearing species, atill the superiority which the latter possesses 
in this respect, gives it a complete mastery over the other on 
moist aspects, the young silver fir being able to live with 
unimpaired powers of recovery under dense cover up to 30 and 
40 years of age, and even more. 

Some trees there are, which, although after a certain age 
they cannot flourish except with their crowns free on every 
side, yet, during their early years, are able to stand a great 
deal of shade. A very remarkable instance of this is the 
Hardwickia binata, seedlings of which wil] persist under 
dense and even low cover for ten years and upwards, Again 
young Pinus longifolia seedlings are not untrequently to be 
found, if not absolutely vigorous, still full of vitality, under 
low, bushy Quercus incana. Nay teak itself will live ior years 
as undergrowth in forests of medium density, consisting of 
bamboos, Plerocarpus Marsupium, Terminalia tomentosa, Cochlo~ 
apermum Gossypium, Boswellia thurifera, Hardwickia Ginata, 
Anogeistus latifolia, &e. 

‘The shape of the crown also exercises a considerable influ- 
ence on the struggle for existence, Sul, with its long narrow 
crown, is al to push up through any small gap it may 
find in the leaf-canopy above it. Shade-bearing trees will 
at once spread out a branch here and a branch there 
into any interstices they find. Of two species growing side 
by side and possessing similarly shaped crowns, but one of 
which is more shade-bearing than the other, the second will 
nitimately disappears whereas a third species, although much 
less shade-bearlug than the second, but with a differently 
shaped crown, will be able to occupy a permanent place ia 
tho leaf-canopy- 

Lastly, the relative ability of trees to push up through cover 
has to be considered. Facility for doing sc, added to the 
faculty of persisting under cover, gives 2 tres, possessing it, an 
irresistible superiority over its ueighbours. The manner in 
which young deodar makes its way through the dense crowns 
of overhanging oaks and rhododendrons is au excellent 
instance in point. But there are cerinin shade-avoiding trees 
also, which, thauks to this facility, are able to force themselves 
not only into, but through, the leaf-canopy above. Such spe- 
cies are either comparatively very rapid growers, or, from 
being in leaf and putting forth new shoots while thoir eompa- 
nions are entirely leafless, are able to spread out, both laterally 
and upwards, in spite of being overtopped or pressed in by 
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the crowns of these latter. The most remarkable instance 
of the first case is that of the Dendrocalamus strictus and 
other bamboos generally, which, although extremely partial 
to light, will shoot up through the loftiest and deepest cover. 
Again, the strong leader of the teak will, provided it has not 
far to go to reach direct sunlight, pierce through the thickest 
tangled mass of foliage overhead, The second case is best 
illustrated by the Hardwickia binata, young plants of which 
gradually insinuate themselves through the crowns of the trees 
immediately above them, especially of khair and, of course, of 
Boswellia, Indeed the finest saplings ave often those which 
have grown up in this manner through khair (see Condition 
XII, tufra,) 

VY. Revatrve ronervity—This factor has a most impor- 
tant influence on the struggle for existence. Thatinfluence is 
s0 great that of itself it enables a species, placed at a disadvan- 
tage with regard to its companions in most other respects, to 
prevail in the end. The best instance of this is offered by the 
teak, which, in spite of every kind of ill-treatment, and of an 
ungrateful soil and climate, is able to form extensive copses on 
the dry barren hills of the Sathpuras and Southern Vindhyas, 
In the same way the sal, although gregarious and fast grow- 
ing species like the Tetrantheras, bamboos, &c., may gain the 
upper hand of it at first, still lives long enough to see these 
disappear and leave it in complete possession of the ground, 
Indeed the greater longevity of the more valuable species seems 
to be a special dispensation of nature, otherwitigs useless and. 
inferior kinds, like the Cochlospermum Gossypium, Kydia caly- 
cina, Helicteres Isora, Malloius philippinensis, Zizyphus, Mimosa 
rubicaulis, Indigoferas, Justicia Adhateda, Blumea, Buddleta, 
&c., would simply choke up and drive out all better growth, 

VIL Revarive Rapipiry or arowrs.—The influence of 
this cause will be different according as this relative rapidity 
obtains during the first years of the life of atreeor at a 
later age. Other circumstances being equal, it is evident that 
species which grow rapidly during their early years will pre~ 
vai) over others which aro of slower growth at that age. And 
similarly stool-shoots and suckers will very soon smother out any 
seedlings that may come up simultaneously with them, In the 
habitat of the teak, bamboos everywhere, Butea frondosa in 
Central India, and some other species, complete at least half 
their growth before that valuable tree only begins to push up- 
wards, the consequence being that, unless this last has a real 
start, it is completely driven ont. In most sal forests, besides 
the bamboo, it is the Tetrantheras that push up rapidly and 
cover the ground, while the sal is only just establishing itself. 
Among the companions of deodar, the Pinus excelsa shoots 
rapidly away soou after it germinates, and leaves that tree far 
behind in the race. It is thanks mainly to the wonderful 
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rapidity with which teak stool-shoots grow up, that that species 
is so easily able to hold its own in the coppice forests of the 
Sathpuras and the Western Ghats. On the other land, when 
growth becomes rapid only after the plants have attained a 
certain age, its vigour in the ease of the larger trees of the 
forest is always so great that nothing can withstand it. It is 
thus that when teak has survived up to this stage it overcomes 
every obstacle to its growth, and so with sal, deudar, Pinus 
longifolia, Hardwickia binata, &e 

VU. ReLavivg MaxmMUM HEIGHT ATTANABLY.—This con- 
dition finally decides what trees, out of those that survive up 
to a certain stage of growth, shall form the crop, or, if there 
are species present which are shade-bearing enough to consti- 
tute a permanent undergrowth, its upper story. Of the 
companions of sal there are only the Terminalias, some Albiz- 
tios, Adina cordifolia, Pinus longifolia, some Fugenias, and 
half a dozen other species which attain the same height as that 
noble tree, aud which, therefore, compete with it for a place 
in the lofty leaf-eanopy of the full-grown forest. In most of 
the forests of Central India (including Northern Bombay), 
teak is a small tree, and is honoce easily boaten by its tallor 
companions, Dcodar is, as a rule, the tallest tree in the forests 
where it grows, whence its gregariousness in those places, 
where other circumstances, such as soil, moisture, &., are 
favorable, Again, Mesua ferrea is, with the exception of 
Altingia eacelsa, the tallest tree in the large areas which it 
covers almost by itself in Assam. The teak in Burma, and 
the Artocarpus Chaplaska in Assam, although unfavorably cir- 
eumstanced in many other respects to struggle for existence 
with their companions, are able to hold a permanent place in 
their midst. In evergreen forests trees of deciduous species 
tower above all the other growth. 

VIII. Revative surrapieiry of crimaTs.—This is perhaps 
one of the most important conditions in the struggle for exis- 
tence, for in almost every case it determines the habitat of 
the various species, and also the vigour of their growth. Many 
factors go to make up what is called climate, and they may 
best be considered separately :-—~ 

(a) Heat and jfrost.—The influence of these factors is 
due chiefly to extremes, being vory little or scarcely appre- 
ciable within limited ranges of temperature. Thus the 
minimum temperature of the cold weather months in the region 
of teak ranges from several degrees below frost in Narsingpur 
in the Central Provinces, to 59° in Bombay and in Ran- 
goon, the mean temperature in those places duriug the same 
months being respectively 624, 75°-7, 75°-6. It isonly whon 
these extreme ranges are approached that the teal has to give 
way to other species. In Sindh, the Chaors and Kachas along 
the lower course of the Indus are covered chiefly with babul ; 


NOTES FOR A MANUAL OF SYLVICULYURE. I 


higher up: the river frosts become very severe, and tamarisk 
gets the upper hand of babul. In the Changa Manga Plan- 
tation frost has killed out the babul, and left the sissoo com- 
plete master of the ground, Sal retreats before tho hot dry 
winds of tho open plains of North-West India, Nevertheless 
within one and the same habitat some species resist frost, ov 
recover from injury caused by it, much better than others: 
This fact accounts for the actual proportion or entire absence 
of certain species in many forest crops. Thus teak, the young 
plant of which is very sensitive to frost, is eliminated or kept 
down by it in many tracts in the Central Provinces and in 
the northern portions of the Bombay Prosidency. For the 
yeason that khair and sissoo stand very low temperatures; 
they grow almost pure in damp, low, frosty situations, On 
exposed southern slopes Pinus excelsa drives out deodar. : 

The sensitiveness to frost of plants is directly proportional— 
(i) to the size of the Jeaves and the roughness of the buds, 
leaves, and internodes ; (ii) to the quantity of water in the cell- 
sap as compared with solid substances; (iii) to the looseness 
of texture of the living tissues; (iv) to suddenness of thaw; 
(v) to the thinness and late formation of the outer covering of 
dead bark (the riytidome) ; (vi) to shallowness of rooting ; and 
(vii) to the quantity of watery vapour in the atmosphere. Wo 
may hence deduce the following corollaries, granting always 
that other circumstances are equal :—() the more active the 
vegetative processes during the season of frosts, the more sen- 
sitive the treo; (6) the greater tho number of dormant buds, 
the hardier the species ; and (c) the more generous the growth 
of a young plant, the slighter its power of resistance. 

Resides influencing the development of individuals of the 
various species, temperature also affects their ability to bear 
flowers and fruit (see Condition IX, a and 6). 

(6) Damp and drought.—Here also only extremes act. 
For instance teak seems to thrive best under a mean annual 
rainfall of from 50 to 120 inches, but does not disappear till 
the fall decreases to abont 24 inches. Even the range of 
rainfall for sal extends roughly over 80 inches, viz., from 40 
tw 120. 

In the dry climate of Rajputana the Anogeiseus pendula 
easily gains the ascendancy over all other species. The jand 
(Prosopis spicigera) finds no vival or compeer in the dry rakhs 
of the Panjab. 

Under damp must be included, besides rainfall, also relative 
humidity. ‘The sal will acquire its finest dimensions in the 
hot steamy valleys of the Lower Himalayas, but refuse to ‘grow 
in Chanda and other places where the temperature during the 
hot weather is scarcely higher, but where nightly dews are 
neither:heavy nor occur during any. considerable part of the 
dry sguson.. Possibly. the natural spread of sissoo, south of 
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ite range, is limited by the drier atmosphere of the adjoining 
region. The very high relative humidity of the inner ranges 
of the Himalayas enables evergreen species to prevail there, 
notwithstanding the low rainfall they receive. 

Tho abundance and continuousness of rain at the beginning 
of the rainy season exercises a very strong influence on tho 
germination of the seeds of the various species. The seeds 
of some species have to go through a long process before they 
become perfect plants. A sudden break in the rains, and a few 
hours of strong sunshino during this process, might kill the 
majority of anch germinating seeds. This bappened over 
sevoral square iniles in the Khandwa Reserve in Nimar, in tho 
Central Provinces, in 1879, in the case of the Hardwichia binata. 
Again, if the monsoon rainfall is at first short, and the seed 
of any species, like teak, which requires plenty of moisture, 
germinates in consequence only in the Jatter half of the season, 
the young herbaceons plants must fall easy victims to the hot 
sun of October and November and the frosts of December and 
January. 

Lastly, it may gonerally be said that those specios, the seed- 

lings of which develop a strong, long taproot, will withstand 
severe and continued drought and thus survive, while others, 
loss favoured in this respect, will disappear or be left in the 
minority. 
Besides influencing the growth and soundness of individuals 
of the various species, the amount of atmospheric moisture 
affects also the abundance and frequency with which they flower 
and seed (see Condition IX, @ and 5). 

(e.) Light, its intensity and duvation—Here also it is 
the action of extremes that exercises any appreciable influence 
on the struggle for existence. Some species cannot make any 
useful growth, except under exposure to direct sunlight. These 
form the majority of our Indian apecies, and include teak, sal, 
&e. Others, like the Quercus inoana, silver fir, &c., will 
flourish and attain their finest dimensions even in diffused light, 
without seeing a single direct ray from one end of the year to 
the other. The figs require 4 great deal of direct sunshine, 
and hence their arboreal habit, Going out of India to Nor- 
thern Europe we have the Scotch fir and birch delighting in 
almost perpetual sunshine during half the year, and able to 
survive almost endless night during the othér half, As rather 
more than one-half of India is situated within the Tropics, 
and of the rest the greater portion consists of level ground 
fully exposed to the sun, and within a few degrees of the 
‘Northern Tropic, tho climatic influence of light, aa opposed 
to so much of it as was considered under Condition IV, 
is not important except for a very few species, such as the 
Pinus exeelea, deodar, and some other Himalayan trees, 
which require good illumination, but cannot stand . heat, . both 
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of which conditions are satisfied by the altitude at which they 
grow, But this is anticipating subhead (e) below. 

Besides influencing the development of individuals of the 
various species composing a forest crop, the greater or less 
intensity of the light acting on their crowns, according to their 
different degrees of isolation, also affects the frequency and 
abundance with which they flower and seed (see Condition 
IX, a and }). 

The intensity of light being the samo, the longer its duration 
is, the more shade will the various species be able to bear, and 
vice versa. Then, again, the more intense the light ia, the better 
are the various species able to grow under cover, and form a 
dense Jeaf-canopy. And, lastly, diffused light is more powerfal 
in its affects on vegetation at high than at low altitudes (see 
Condition IV, under First Case). 

(d).  Aspect.—In hilly and mountainous country the influ- 
ence of this condition is very great, often of itself determin- 
ing the distribution of certain species, In Southern Nimar, in 
the isolated block of hills known as the Sambar Deo range, on 
the left bank of the Tapti, the southern slopes bear Hardwichia 
binata; while the northern ones, being cooler and moister, ara 
covered chiefly with a dense leak copse, a rare MJardwickia 
being visible here and there. In the outer North-West Hima~ 
Jayas, Pinus longifolia generally affects the warm southera and 
eastern aspecta, while oaks with rhododendron clothe the 
northerly and westerly slopes. Nevertheless lower down, where 
sal and that pine meet, the latter, whieh is a tree of a colder 
climate, is represented chiefly on northerly and westerly 
slopes, the sal occupying the warmer aspects. Going up 
higher, into the region of deodar, Pinus excelsa is the ruling tree 
on southerly aspects; silver fir, spruce, Quercus dilatata, and 
semecarpifolia, with maples, birch, ellis australis, &e., predomi- 
nut on cold northerly and westerly aspects; while deodar pré~ 
vails in the middle ground. 

In dry districts in Central and Southern India the Dendro- 
calamus strictus affocts the cooler northerly and westerly slopes ; 
whereas in Bengal and along the foot of the Himalayas 
generally, where the climate is damp, it is found chiefly on the 
warm southerly faces of the hills. In other words, the aspect 
affected by a species may vary with the amount of atmospheric 
humidity of the localities in which it grows, i 

Aspect is always intimately connected with altitude, as will 
be seen under the next subhead. 

{(e). ‘Altitude.—The main effect of altitude is to reduce 
temperature, but it has, besides the important effect of prolongs 
ing tho duration of sunlight, and, by reason of the elenrneas 
and rarity of the atmosphere dae to it, of increasing the effect 
of the sun’s rays. Hence it often reverses the effect of aspect, 
as we have already seen under the preceding subhead in the 
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instance of the Pinus longifolia. Another example is to be 
found also in the outer Himalayas in Kumaon, where oak forest, 
although chiefly confined to cool northerly and westerly aspects, 
takes complete possession of southern slopes from the line 
where Pinus longifolia stops. At the upper limit of tree vege- 
tation the effect of aspect is entirely nullified by altitude, 

(f). Winds, their direction, violence, and prevalence,—The 
influence of winds on the struggle for existence between the 
plants of » forest crop is threefold. In the first place, by their 
violence they can uproot, injure the roots of, break off, and 
mutilate, distort, and stunt the trees; in the second place, they 
can alter the relative humidity of the locality according as they 
are drier or moister than the latter; and in the third place, 
they can reduce or raise the temperature according as they 
previously pass ovor a colder or hotter region. And all these 
various effects mny be slight or aggravated according as the 
wind is intermittent and local, or constant and of long 
duration, 

OF two trees of the same species, that one will resist better 
the foree of the wind which possesses the broader crown, since 
the extent of the roots is proportional to the size and vigour of 
the crown. Again, of two species, one may be deep-rooted, 
while the other has its roots more or less superficial, and is 
consequently less able to resist violent movements of the 
atmosphere. Hence where storms and gales are frequent, as 
on ridges, spurs, peaks, in narrow gorges, or on tho sea coast, 
the strong-rooted individuals will bo the ultimate survivors ; 
and species with weak superficial roots will have to retreat to 
sheltered localities, 

IX. Srepixe.—This condition may. be considered under 
six subheads, as follow :— 

(a). Its relative abundance.—It is evident that, other cireum- 
stances being the same, a species that produces abundant crops 
of seed will, even if at first in the minority, secure an easy 
predominance. Instances of profusely seeding species are 
bamboos (facile prineipes), sal, sien, deodar, Quercus incana 
and semecarpifolia, Pinus longifolia, teak, &e. In the Debra Doon 
Excacaria sebifera, an exotic, drives out indigenous trees in most 
places where it has established itself, thanks to its abundant 
annual seeding. In Mauritius Yetrantheras, Albizeia Lebbek, 
and other trees, introduced from India, and seeding more 
abundantly than the indigenous trees, now occupy by them- 
selves whole hill sides, 

Some trees, which are accommodating to climate, although 
abundant seeders in the heart of their habitat, produce only a 
small crop of seed near its confines, as, for instance, teak, 
Pinus longifolia, &c. 

Of two species possessing equal longevity, that which seeda 
at an carlier age is also the one that seeds more abundantly. 


i So i casas 
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For instance, the teak, babul, Anogeissus, sissu, sal, &., are, 
among our species, those which seed in greatest. profusion. 

Some species require a larger total sum of beat than others 
in order to flower, and hence also to seed. Hence com- 
paratively poor seed crops where a species occurs in a climate 
appreciably colder than that of its main habitat, 

‘Again, some species require a less degree of isolation for 
their crowns than others, in order both to flower and bear fruit. 
Such species are also always more shade-bearing, Hence in 
amore or less completely canopied forest this class of trees 
will form more or less exclusively the next erop of seedlings, 
and consequently either drive out or leave in the minority 


. their companions (if any exist) less favoured in this respect, 


even if these latter at first predominate in numbers. ‘Thus 
sissu, khair, Dalbergia latifolia, Anogeissus pendula, &e., re- 
quire less isolation than teak, Pterocarpus Marsupium, &e. 

Lastly, all woody species produce most flower buds in a_dry 
year. But in the case of some of them, as for instance Hard- 
wickia binata, sissu, khair, &c., once they have put forth blos- 
soms, subsequent hot or cold weather scarcely affects the 
development and ripening of the froit. With others, on the 
contrary, such as sal, teak, deodar, &c., if unfavorable weather 
does not result in the destruction of the entire crop of flowers, 
only a relatively small proportion of it survives to become 
mature fruit, 

(6). Tis relative frequency.—While with some species, 
like sal, sissu, khair, Anogeissus latifolia, _ Anogeissus 
pendula, Tevminalia tomentosa, é&c., generally, and teak and 
Pinus longifolia within the main range of their habitat, seed- 
bearing trees in numbers are never wanting in any year. With 
others, on the other hand, like the Aardwickia éinata, somo 
bamboos, &¢., not a single tree will be found even in flower for 
several years together, Between these two extremes there 
are intermediate degrees, including the greater number of our 
avborescent apecies, Greater frequency of seeding is obviously. 
a marked advantage in the struggle for existence. Nevertheless, 
as we lave already seen in the case of bamboos, great profuse- 
ness can more than make up for long intermittence, even where 
the associated species seed abundantly every year. It is 
obviously when the species concerned is shade-bearing, and 
able to push up through cover, that frequent seeding ntone, 
without combined abundance, gives it an easy predominance. 

‘The annual or intermitteut seeding of the various forest 
species is, of course, due to their nature. For instance, the 
bamboos will, under no circumstances, throw up flowering 
shoots every year ina general manner. But even with trees 
which produce inflorescence buds annually, the ravages of frost, 
dronght, fire, insects, &c.,- will sometimes cause seed to fail, 
Such failure must bo traced to the interval between the 
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appearance of the buds and their final change into ripe fruit. 

hen this interval is long, snceesaful seeding is exposed to all 
the fatal risks just enumerated. Thus between the appenranco 
of the flower bud and’ the maturation of the cone of the 
deodar more than a whole year elapses, with the consequence 
that seed fails on an average in one year out of every four. 
Whereas the corresponding interval in the case of the compa- 
nion firs, which ripen their cones at shorter intervals, does not 
exceed nine months, and the bursting forth of their buds, and 
the whole process of fructification, occurs between April and 
November of the same year, é¢., during the mildest months, 
Similarly, teak near its northern limit in India, although it 
flowers abundantly every year, sometimes fails to form frit 
owing to the heavy frosts of December ‘and January, And 
so with Terminalia tomentosa, &c. On the other hand the 
entire activity of the inflorescence bud of sal is accomplished 
between March and the following June, so that, unless fires 
are so exceptionally severe as to scorch up every green thing 
in the crowns of the trees, or insects are exceptionally numerous 
and destructive, a certain quantity of seed must be produced 
every year, 

Some species, like the Hardwickia binata for instance, 
produce flower-buds only in very dry years. Drought has 
also, no doubt, somo influence on the flowering of bamboos, 
which frequently coincides with years of scarcity, And, 
indeed, drought ‘may generally be said to fivour tho produc- 
tion of flower-buds by weakening and diminishing the foliage of 
the trees, 

Frequency of seeding is also dependent on the density of 
the leal-canopy, some trees, a8 already stated under (a), requir- 
ing a less degree of isolation than others to produce flowers 
and fruit. For instance, it isa matter of common experience 
in Assam to find isolated individuals of Mesua ferrea loaded 
with fruit, while the seed collector wastes his pains in cano- 
pied masses of that species. : 

(c). Size and transportability of the seed—Large and 
heavy seeds like acorns will drop almost vertically on the 
ground, while the minute seeds of Stephegyne, Adina, Andro- 
meda, &¢., will be blown away to considerable distanees by the 
slightest wind. But large and heavy seeds may, thanks to 
foliaceous or comaceous appendages, such aa are found in teak, 
sal, Pteroearpus Marsupium, Terminatia tomentosa, &o., be 
carried some distance off from the parent tree by wind. When smalt 
or light seeds are armed with such appendages they may be 
blown away for miles; for instanco, hundreds of thousands of 
young Stercospermum suaveolens will be found covering 
several square miles which do not contain a single fertile tree 
of that species, Then again water may. transport seed over 
long distances, as is strikingly illustrated by tamarisk, babal, 


NOTES FOR A MANUAL OF SYLVICULTURE. 127 


sissoo, khair, cocoanuts, &c. Another interesting example of 
this may be quoted. The nearest limit of the region of Ano- 
geissus pendula, from the northern boundary of British Nimar, 
isnot less than 150 miles along the course of the Narbada 
and its tributaries; nevertheless the banks of that river, where 
it rums throngh the dry Vindhyan barrier north of Punasa, is 
covered in plicea with a denso low growth of that species, the 
outcome of seed brought down the river and arrested there. 

But the transport of seed is facilitated not only by its light+ 
ness, or itsappendages, or by water, but also by its edibility. Thus 
the heavy seed of the Diospyros Melanozylon is disseminated far 
and wide by bears, jackals, men, &c., who are greedily fond 
of its sweet pulpy fruit, So with various species of Zizyphus, 
with Gmelina arborea, Myrica sapida, Schleichera trijuga, 
Buchanania latifolia, the sandalwood tree, wild ‘pear, 
Terminalia Belleriea, babul, Tetrantheras, Michela Champaca, 
&c. Birds are active distributors of the. seeds of the various 
species of Ficus and Loranthacee, depositing them on their 
futuve hosts in places favorable for their reeeption. 

(d). Season of fall of seed.—In forests where fires ara 
an annual occurrence, seeds shed at any time before that plague 
has passed through, are bound to be almost wholly destroyed, 
only a few escaping which fall on bare ground clear of com- 
bustible substances, or which belong to species, like the teak 
for instance, the seed of which can stand a high degree of 
temperature without being killed. Species like the sal, eng, 
toon, Tetranthera monopetala, &c., the. greater proportion of 
the seed of which falla a1 the beginning of the rains, when the 
season for fires is over and all nature is green and damp, 
possces a very marked advantage over their associates, ‘The 
gregariousness of Quercus dilatata and semécarpifolia is to a 
great extent to be explained by the fact that their acorns ripen 
and fall in the middle of the rainy season. 

‘And, in a general manner, it may be said that the longer 
the interval between the fall of the seed and the ensuing rainy 
senson is, the Jess chance is there of finding a large proportion 
of it fit to germinate when that season arrives. 

{e). Relative vitality of the seed.—This condition has a 
most important influence on the reproduction of a species. 
eal, although its seed is shed when jungle fires are about to 
commence, and has to lie for several months on the ground, 
exposed to various causes of destruction before the first fall 
of rain, is still able to reproduce itself freely, thanks to the 
extraordinary vitality of its seed, which even a certain degree 
of scorching will not kill, and which remains perfectly sound 
after several years of exposure to alternate damp and drought in 
the forest. On the other hand, the seed of the Zerminalia 
tomentosa, unless it finds moisture enough to germinate at the 
beginning of the very first rainy season, at once rots and dries 
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up. Small seeds, like those of Anogeissus, Stephegyne, Adina, 
&e., are killed in numbers simply by the heat of the sun during 
the hot weather, and but for that circumstance, those species 
would easily overrun, as the two Anogeissue actually often do, 
the whole forest wherever it grows. As regards the Anogeissus 
pendula, however, water seems to exercise a great preservative 
effect. on its seed, which, as already mentioned above, is carried 
down by river more than 150 miles, to germinate where it is 
deposited, ‘This peculiarity is also well illustrated by the 
Pradnetion of new forests of sissoo, khair, tamarisk, and 
abul, 

(f) Relative facility of germination.—This condition has 
a very marked effect on the reproduction of the various 
species composing acrop, ‘Thus in sal forest, there is every 
year a more or less plentiful new crop of seedlings of that 
species produced, whereas, save in exceptional years and places, 
yearlings of the allied species are either wanting or are entire- 
ly in the minority. This is due to the sal seed germinating 
as soon as it falls, while that of the other species, although 
many of them are annually fertile, germinate with much less 
facility. ‘Teak, in spite’ of its profase and generally annual 
seeding, nevertheless, as a rule, produces every year only a 
very small number of seedlings, owing not only to the early 
fall of its seed, but, throughout India proper, chiefly to the 
excessive difficulty with which it germinates, having often, 
under the most favorable circumstances, to lie in the soil for 
upwards of two years, ‘There are other species, the actual 
germinative process of which spreads over several days, so 
that when once that process has begun, if a sudden prolonged 
break in the rains shonld occur, and the soil dry up at the 
surface under a hot sun, it must be immediately arrested and 
the germ killed. Such species are Terminalia tomentosa, 
Gmelina arborea, &e. Again, the same class of seeds, for the 
very reuson that their germination is protracted, are also often 
liable to rot from temporary excess of moisture. But the 
most striking instance of superior germinative facility giving 
an infinitely great advantage to species that posseas it, is that 
of the grasses: whence the extreme difficulty of restocking 
open treeleas land. 

X. Revarive FaciiTy OF GROWING UP AGAIN FROM THE 
sToor.—All broad-leaved species can grow up again from the 
stool. None of the conifers possess this faculty ; the Pinus 
longifolia and deodar, it is true, do often shoot up again from 
near the base, but never really from the base, which latter pro+ 
perty is the essential characteristic of stoul-shoots. But among 
the broad-leaved species themselves not only does the age, up 
to which the power of growing up again from the stool is 
retained, vary with different species, but also the abundance 
‘of the shoots produced. Teak coppices very freely up to a 


NOTES FOR A MANUAL OF SYLVICULTURE. 129 


grent age, often bayond a hundred yoars, and it is due chiefly 
to this property that it forms nearly pure crops of large extent 
in the mutilated forests of Central India, Berar, and Northern 
Bombay. Sal also coppices more vigorously than most, if not 
all, its companions, except perhaps bamboo, and is hence easily 
able to hold its own, notwithstanding that, as a rule, it is, with 
bamboo, tho only species in the forests in which it occurs 
that falls under tho axe of the wood-cutter. And so with a 
number of other species, to wit, khair, sissoo, willows, 
Anogeissus, jand, &e. 

XL Revative FACILITY OF THROWING UP ROOT-SUCKERS.— 
The faculty of producing root-suckers is limited to a very 
small number of trees, but in revenge those which possess it 
have a permanent important advantage over their companions. 
This faculty is usnally strengthened by any kind of mutilation 
of the aerial portion of the tree, being greater in proportion 
to tho amonnt of the mutilation. Moreover, it is favoured by tho 
wounding of the roots, suckers generally springing up from 
the edges of the wound, And, lastly, it is strongest in shallow, 
stony or rocky soils, 

Tu Central India, Ougeinia dalbergioides forms large masses 
of pure forest on land recontly abandoned by cultivation, the 
husbandry operations having helped to multiply the number of 
suckers from the original plants. The same, although to a 
much less dezree, may bo said of the Diospyros Melanoaylon 
in the same forest region. One of the muin causes of the 
predominance of Boswellia thurifera in the dry forests of 
Sentral India is the facility with which it throws up suckers. 
The gregarionsness of sissoo in Northern India is also in a 
great measure due to the same cause, as is also the invasive 
character of Buchanania latifolia in Northern and Central 
India, and of Excacaria sebifera in the Dehra Dun. 

XII, Renavive DURATION OF FOLIAGH, AND SEASON OF ITs 
FALL AND RENEWAL.—This condition influences to a very 
remarkable oxtent the distribution and proportion of many 
species in a crop. It is evident that, other circumstances 
being equal, the longer a species remains in leaf during the 
year, the better is it adapted to secure ultimate mastery over 
its companions. A tree in leaf is constantly assimilating new 
material for its growth, and either spreading itself out in every 
direction, or preparing to do so, the result being that itis able 
to steal a march on its leafless neighbours, and this with con- 
spicuously greater effect if the soason for the renewal of ita 
foliage occurs earlier, Thus, where the climate and aoil ara 
suited to evergreen species, these always predominate over 
their deciduous companions (see Evergreen Forests in Chap- 
ter III). In some parts of Burma evergreen species have 
invaded the confines of teak, and surrounded in their close 
embrace. isolated trees of that species, which will now be the 
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last of their race there. Again, the. ‘sal, which is all but an 
evergreen, is able to suppress most of its would-be rivals, 
Thus in the Raipur district of the Central Provinces it 
has encroached on the teak in many places. The Anogeissus 
pendula is leafless for a few days only in spring, and 
tolerates few companions of other species. Ov the other hand, 
tho Boswellia thurifera, besides possessing an open crown, is 
leafless for from eight to nine months ; go that, although for other 
and more potent reasons it does grow gregariously, it nevertheless 
allows other species not only to push up into the leaf-eanopy 
on a level with itself, but also to oecupy a permanent and often 
large place there, Such species are Hardwickia Binata, Ano- 
geissus latifolia, teak, khair, &c., which all retain their foliage 
for some months after the Boswellia has shed its own, and 
renew it from several weeks to several. months earlier. Indeed, 
in many localities, the Boswellia may be looked upon only as 
temporary natural crop to be replaced by more favoured species 
to which itis now acting as a nurse, and which will drive it 
out when they no Jonger require its protection. 

The number of flushes of new leaves that a species brings 
‘out during the year is also an important factor for consideration. 
‘very new flush of leaves is accompanied with a sudden out- 
burst of both lateral and upward growth, during which the tree 
is able to push up against and through obstaclos, against which 
it may at other times be completely powerless, The Hard- 
wickia produces at least two such flushes every year, and hence 
its ability to beat species much more shade-bearing than itself, 

Lastly, where lata frosts occur, trees that bring out now 
Jeaves early in the year will naturally suffer moro than others 
whose foliage-buds begin to swell up, preliminary to bursting 
forth, only after the frosts axe past. Abies dwnoea suffers in 
this manner ; and thus also is oxplained the impossibility of 
acclimatising deodar and the Indian silver fir in Northern 
Europe. 

XIII Grapvrext.—The effect of gradient, when there is 
no impeding cause, is to drain off the moisture of the soil. 
‘Trees like sissoo, the tamarisk, &c., require a great deal of 
water in the soil, and hence can grow only where the ground 
slopes very moderately. Other species, like sal, require a less 
quantity of water anda more perfect drainage ; hence their 
affecting only steep or rolling bill sides, except, when, as in the 
Bhabar, the soit itself lets water pass through it as through a 
sieve, A third class, like teak, requires still less moisture in 
tho soil, but does not object to a less free drainage; hence its 
ability to grow both on hill sides or on gently sloping ground 
with less or more binding soil. A fourth class, like the Pinus 
longifolia, requires even less moisture in the soil than the preced- 
ing but the most perfect drainage, and will hence, where the 
soil itself is not freely permeable, confine itself, to slopes, with 


NOTES FOR A MANUAL OF SYLVICULTURE. 181 


a gradient of at least 30°. A fifth class, like some Euphorbias, 
objects altogether to any very appreciable quantity of moisture 
in the soil, and hence where the rainfall is at all plentiful, will 
grow only on scarps ; and so on. 

But with species growing on hill sides it is not simply 
question of drainage. The species must also have roots adapted 
to hold on firmly to steep slopes, and hence of two trees, similar 
in every other respect, that ono will possess a decided advantage 
which has the stronger and more firmly-seated roots. More- 
over, species with horizontally spreading main roots will do 
better on slopes than on level ground, since there half their main 
roots will be able to penetrate into the hill side, whereas on 
level ground every such root will be superficial, eg., oaks, 
Cupressus torulosa, &e, 

IV. RELATIVE DEPTH TO WHICH THE ROOTS PENETRATE.—~ 
This condition has a most important bearing on the distribution 
of some of our most valuable species, For instance teak, the 
Terminalias, &e., spread out their roots within only six feet and 
often less of the surface, so that in shallow soils resting on 2 
perfectly dry subsoil, they yield the pluee to Boswellia, Anogeissus, 
Khair, Prosopis spicigera, &e. The Prosopis spicigera itself has 
heen known to force its main roots down to 60 feeb below the 
surface of the water, and is, accordingly, able to flourish in the 
dry plains of the Punjab, whither no other tree can follow it. 
Again the sal is almost the only tree that can grow on the. 
watorless boulder deposit between the foot of the Himalayas 
and the Terai, known as the Bhabar, the roots of that specios 
being ablo to penetrate to. a depth of certainly more than 60 
feet, which fact accounts for its generally forming much purer 
forests there than in the hills. Many of the trees of the dry 
tracts of India, which bring out their leaves in the depth of 
tho hot weather, like the Bassia latifolia, Buchanania latifolia, 
&e., have been known to send down their dese network of 
fibrous rootlets 20 feet below the surface. 

Limiting the consideration of this condition to the case of 
young seedlings, it may be laid down as a general rule that the 
Jongor the taproot developed by yearlings of a given species is, 
the better are they able, other things being equal, to resist both 
frost: and drought, and, therefore, tho more likely is that species 
to predominate over every other that may be associated with it 
in the same crop. Instances in point are sal, Hardwickia, Se. 
‘The long taproot of the Terminalia tomentosa yearling enables 
it to survive severe and prolonged drought, without, however; 
affecting the natural sensitiveness of that species to frost. The 
deeper any layer of the soil is, the less exposed is it to changes 
of temperature due to subaerial variations, and the larger the 
proportion of moisture in it. Hence the deeper a taproot goes 
down, the more likely is it to find sufficient moisture, and the 
higher will -be the temperatare of the moisture which it, pumps 
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up into the plant portion above during frosty weather—the one 
circumstance being a protection to the plant against drought, 
the other against freezing. And besides this, as during frost 
the water contained ina certain thickness of the soil, which 
thickness varies with the severity of the frost and the character 
of the soil, freezes and expands, causing the soil to awell up 
several inches, seedlings with a short taproot rise with the 
soil, and are hence left ejected when the latter subsides on 
thaw occurring. On the other hand, seedlings with a long 
and strong taproot are safe against such a catastrophe, unless 
the taproot is torn asunder by the up rising of the superficial 
layers of the soil. 

XV. Reative QuaNTiTy AND SPREAD OF THE ROOTS 
(INcLUDING 7HE RHIZOME).—Some species develop a close 
matted mass of roots and rootlets, which strangle the routs of 
other species growing with them, Some again also possess 
abundant spreading underground stems, ‘The roots and rhi- 
zomes of species of Carex, Andropogon, &c., form a felt-like 
mass, often several feet thick, which strangle out all other 
growth, Once bamboo has taken possession of the soil, few 
individuals of other species can force their roots through the 
dense tangled mass of its fibrous roots ; and conversely when 
the soil and locality are both suited to the growth of bamboos, 
no, individuals of species with superficial roots ean ¢o- 
exist with them, only such trees as can spread out their roots 
below the layer of the soil monopolised by the bamboo having a 
chance of struggling successfully for a place in the forest crop. 
Hence tho frequent inability of teak, Zerminalia tomentosa, and 
other species possessing more or less Lorizontally spreading 
ronts to cope with bamboos, which cannot, however, see out 
sal and other trees with deep-seated roots. 

XVI. A crimpine nasit,—Under condition III (7) we have 
explained how climbers, considered as an extraneous accident 
in a forest crop, kill or at least weaken trees, and thus assist 
neighbouring trees in gaining the victory in the struggle for 
existence, In this place, on the contrary, we are concerned 
with the struggle between tho climbing planta themselves, 
considered as forming an integral portion of the forest crop 
and the trees on which they climb. 

Plants with a climbing habit rise up into and spread over 
the crowns of their supports, either (i) by means of adventi- 
tious roots, which enter the very smallest crevices in_ the 
bark, and attach themselves firmly thereto, eg., ivy, Ficus 
scandens, &c,; ov (ii) by means of tendrils, eg., the whole 
genus Vitis, many rattans, &c.; or (iii) by means of hooked 
spines, e.g., many rattans, &e.; or (iv) by twining round the 
stems and branches of their supports, at first ina loose coil, 
and then with a tight grasp, e.g, Millettia auriculata, Spatholobua 
Roxburghii, Bauhinia Vahlit, Butea superba, and a host of 
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other climbers; or (v) and lastly, by interlacing branches 
with, or simply resting up against or on the stems and branches 
of, their supports, eg. Zizyphus rugulosa, &e. 

‘Whichever the mode of ascension followed, the result is 
always ibe invasion and overspreading of the crowns of the 
supports by the dense foliage of the climber, The least harm 
done is impeded growth, and a sickly condition of the sapport. 
Moreover, when the climber ascends by twining, the stems 
and branches of the supports get constricted, the increasing 
pressure on the bark, following the entire circumference of 
the stem, prevents the free vertical diffusion of the elaborated 
sap coming from the leaves and other green parts; and 
finally, the channel for the passage of the crude sap from the 
roots becomes disproportionately smaller and smaller for 
the nourishment of the crowns, which become, in consequence, 
seraggy, sickly, and full of dead twigs and branches (the 
cause of future interior decomposition), and, if the trees form 
a heartwood, there is ultimately no sapwood left in their 
trunks, and death from sheer inanition is the result, 

‘As with all other plants, so with climbers, the immediate 
offect of light is to retard the development of their tissues 3 
and hence all climbers exposed to full sunlight and wanting 
asupport become low erect bushes, or at the most assume 
a straggling habit, With defective illumination stopping 
short of the minimum absolutely necessary for assimilation 
in each case, climbers will form long internodes, aud extend 
themselves vigorously ; and indeed the largest of them are 
found in dense evergreen forests, Taking. the special case 
of twiners, we know that the nutating end of the stem 
has comparatively small leaves-and long internodes, exaoily as if 
they grew in weak light, and this character is no doubt the 
result of a habit still covtinued, although the inducing cause 
(viz,, deficient illumination) is absent. We know, besides, that 
all climbers are shade-bearing, for without this quality they 
could not, as we know they do, make their way through the 
very densest crowns, as well as develop an aggressive. mass 
of leaves in the midst of the already abundant foliage of 
those crowns. 

To sum up: Climbers, no matter how they ascend, are able, 
thanks to their being shade-bearing to a very remarkable degree, 
to rise up into, invade, and overspread the crowns of neighbouring 
trecs, no matter how dense, They thereby not only prevent 
these latter from extending themselves either upwards or laterally, 
but reduce the quantity of their foliage, kill and prevent the 
development of twigs and young branches, and induce premature 
decny aud death, They are most destructive, if they are also 
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Il. 
Soura-gast Reaion. 


Divisions of Uitens Tas eastern part of the division of 
bage and Port Eiza- #[umansdorp contains no Crown forests. 


The same is to be said of the divisions of Uitenhago aud 
Port Elizabeth through which we passed, 


Tho Harbour Commissioners at the latter town are carrying 

Drift sands near Out works for arresting the sands deposited 

Port Elizabeth. by the sea from the east of the Bay. 
_ This work, commenced by some French workmen, has sues 
ceeded in attaining the desired object. There is no doubt it 
“would be possible, without any incrense of expense, to utilizd 
those sands so far as they have been arrested, and_it would be 
‘ns beneficial tothe country as to the proprietors if something 
of the kind were done. 

We then visited the division of Alexandria, The Crown 

Division of Alecan- forests here are principally situated on sey 
aria. dry ground, the soi!’ and sub-soil of which 
are very permeable, and contain a growth of timber of very 
litéle démand in the country, 

__ Nevertheless, tho trees mostly possess, according to Dr. 
“Pappe, some properties which should render them useful for a 
number of purposes. 

Stieezewood enjoys exceptional favour, comparable to that 
of stinkwood, in the south-west district : 
thus it has become scarcer than even this 
- Inst kind, preserved hitherto in the Tzitzikama, on accouut of 
the difficulty of reaching it, Prompt measures should be taken 
forthwith to prevent the complete disappearance of the 
“gneezewood, and afterwards to assure its reproduction and 
increase. 

‘The two principal forests, Olifants Hoek and Addo Bush, 

Forests of Olifants, have not been surveyed. Their total area 
* Hoek, and Addo Bush. gppears to be about 12,000 morgen, con- 
taining useful timber to the amount of 7,500,000 cubic feet, 
“which should yiold, annually, about 75,000 cubic feet. 

The Government, in allotting Crown lands in this locality, 

Crown lots xesery- has reserved the timber, which is found 
ed, there. The total area of these blocks is 
estimated at 6,200 morgen. 


Sneezewood. 
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The most important are situated in the Zuurberg, Tt would 

Zuarberg. Tote: be anfiicient, probably, in order to introduce 
precautionary mea timber here, to prevent any felling for a 
pe certain defined period, and to scatter, before 
cutting down trees, certain well-prepared seeds adapted to 
the soil, 

Lastly, it will be necessary to enclose the plantations in order 
to prevent injury to them by cattle. 

The forests are looked after by a ranger, who does not 
appear to have any superior ebief other than the Honourable the 
Commissioner. 

L should here note the zeal and activity with which the 
present ranger, Mr. Nightingale, collected the information 
requested of him. 

Nevertheless, the conservation is not carried out with sufficient 
efficiency, according to the present system, 

‘There is an imperative necessity, before undertaking any 

" improvements in this direction, for the 

eotuperion fort ofl- presence, within a convenient distance, of an 

intelligent forest officer, capable of under- 

standing the meaning, scope, and spirit of instructions which 

he would receive, and of being at the same time the counsellor, 
guide, assistant, and controller of the rangers of the province. 

The forests of Alexandria produced in 
1880, £273. 

The total quantity of timber felled 
amounted to 26,120 cubic feet, and 273 loads 


‘Vield of forests, 


Firewood industry. 


of firewood, 

‘This latter article has a substantial importance in this part 
on account of its proximity to Port Elizabeth, 

The particulars of timber delivered, and tho situation of 
the Crown lands of this division, are indicated in the annexed 


Tables, mig cagce edit 

ta né division ol an ossesses NO 

Division of Albany. Crown forests, properly so-aallad, 

In terms of Section VIII, of the Crown Lands Act, No. 14 
of 1878, and in all Government notices of the sale of lands 
under that Act, the lessee is prohibited from cutting any tim- 
ber, trees, underwood, or bushwood, except such as shall be 
reasonably requisite for his personal use. 

Tt would be absolutely necessary to specify the portions 

Procautionary taea- furnished with timber, and to verify their 
sures, actual state, in order to make certain that 
this condition is observed. : 

Creation of forests in Atthe same time the question of intro- 
this Division, ducing timber into these localities ought to 
be looked into. 7 

Generally speaking, there is brushwood on the mountain sides 
although some of the hills are quito bare ; but the summits of 
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the highest plateaux ‘are absolutely destitute of timber of any 
kind; it is heve, however, that trees would exercise the most 
salutary influence, and if appears certain they would succeed, 

Grohanstown Plans judging by the splendid growths of the plau- 
tations, tations around Grahamstown, 


Maritime pine. _ The maritime pine, especially, flourishes 

in a remarkable manner, 

Thia species appears to accommodate itself with wonderful 
success to these dry aud stony hill-sides, thrasting its roots 
into the fissures of the rocks, and developiug into magnificent, 
trees. 

The Crown forests of King William’s Town are situato at 
the north-west of the division, in the moun- 
tains of Pirie and Keiskama Hoek, They 
stand in a soil much less dry than that of the forests of Alex- 
andria, and the trees attain very considerable dimensions, The 

‘Abecoco of stink species resemble more nearly those which 
‘wood and witto ela. compose the Knysna forests, but we saw no 
stinkwood or witte els, 

Yeltow-wood used  Yellow-wood is much sought for. Tt is 
for sleepers. the only wood at present allowed to ba 
‘supplied for railway sleepers. 

‘The forests of this division have not been surveyed. Some 
Ticensea are granted for cutting timber and firewood, as also 
ier taking saplings for the purpose of constructing huts and 

raals, 

The staff charged with the administration of these forests 
is composed of Baron de Fin, Conservator, 
one head-ranger, and six subordinates, 
Correspondence with the chief office is conducted through the 
Civil Commissioner, who is called upon to give his advice upon 
forestry questions. : 

The Conservator states that the native rangers have not 
* Objections to mative sufficient capability to perform the work 
yangers. which their ties demand. Their position 
among their tribes cannot fuil to be a very delicate matter, 
when the interests of the forests are in opposition to those of 
their relations and friends, and especially when neither of 
them comprehends for a moment the utility of the measures 
which conflict with their interests. . 

However this may be, the case is one pressing for attention, 

Measures to be and. particular heed should be paid to the 
taken, following points :— 

(1) To accurately determine the situation of all Crown 
properties as fixed by law. 

(2.) To draw up a valuation of the Crown forests, or, 
pending something better, at least an approximate 
one, 


Prosont supervision. 
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(3.) To take precautions against the danger of fire, such 
as are adopted in the Knysna, by keeping clear 
the borders of the forests. 

(4.) To have rangers capable of preventing the young trees 
from being cut for the construction of hyts and 
kraals, 

(5.) To fix the seasons during which the various kinds 
of timber are fellable, and to disallow their being 
ent at any other, conformably to the Regulations 
of 1875, 

(6.) To allow no herds or cattle to penetrate the forests, if 
it can be helped, or at least to prohibit thoir enter- 
ing the districts where felling is taking place. 

(7.) To watch carefally that the felling by contractors is 
not mixed with that of others who hold licenses. 

In this district, more particularly than for that of Alexandria, 

Superior overseer the supervision of a superior overseer would 
‘Yeoommended, be necessary, 

Such a task could hardly be imposed upon Baron de Fin, 
whose length of service, experience, and devotion, cannot be 
hetter utilized than at the locality itself of which he has the 
charge. It would be necessary to give him an assistant, who 
would fill tho functions of second upper ranger for the portion 

Above tobe station. of the forests nearest to Keiskama Hoek, 
ed at Keiskama Hoek. now too far removed from the only existing 
head-ranger, This assistant should, at the same time, serve to 
ensure the carrying out of the forest regulations, and should 
also keep the books. 

A ranger resides near Stutterheim. In approaching this 

Division of Stut- town, it is perecived that timber becomes 
Serhsim rarer and rarer. In the east of the division 
there is none existing. 

The production of the forests managed by Baron de Fin, 


‘Yield of forests. in 1880, was as follows :-—~ 
Timber . 48,700 cubic feet. 
Huts and kraals 184 loads. 
Firewood ae 1,545 loads. 


Tho total value amounted to £1,657. 

The books of Baron de Fin, the Conservator, are very 
carefully kept. 

Division of Queons- From Stutterheim to -Queenstown the 
see country is absolutely devoid of timber. 

Cathcart, pluntar A sum of £500 should be devoted to 
tions recommended at. plantations at Cathcart, 

There exist no Crown forests in the division of Queens- 

Creation of Crowa town, but the Government possesses about 


vests. 30,060 morgen of Crown lands, of which 
the larger part could, without doubt, produco trees if works 
18 
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for planting were carried out there. The soil has the reputa- 
tion of being unusually fertile, and the scarcity of water is the 
only thing that the owners of the ground appear to dread. 


The postal line from Queenstown to Fort Beaufort crosses 
Division of Stocken- the Crown forest of Katberg, in the divi- 
stron sion of Stockenstrém. The district through 
which this route winds is a steep mountain side, now desolated 
‘Eeots of burnings. through having been burnt. 


Nature, alone, appears powerless to repair tho waste occa- 
sioned. ‘The land, still studded with trees, dry at their base, is 
overrun with bush and creepers, amongst which we could dis- 
cover no natural sapling of a timber tree. 

Here, as in the Division of King William’s Town, tho oxtent 
and contents, &¢., of the forests have not heen examined, 

I drew the attention of the ranger, Mr. Atmore, to this 
absence of information on his part, and I showed him how he 
could determine approximately (until something better could 
be done) the extent and the value of the forests of which he 
has charge. He, with a zeal which I feel it my duty to re- 
cord, explored the lots placed in his charge, and collected tho 
particulars in the table annexed to this report, which show 
the apparent capability of the forests in the division of Stock- 
enstrém. 

Undoubtedly, the first thing to be done on this point should 
be to define, as regards the Crown foresta, 
the nature and extent of the rights reserved 
by the Government, aud to decide as to how far it is practicable 
to enforce them. 

Crown forests on The Crown forests are spread amongat 
native locations, lands given as locations to the natives. 


i The Act of Concession says: ‘ The Gov- 
qkecersations |g 2 ernment, reserving to itsel? all forest timn- 
ecotieasisioo or (If ang), ow growing, or being 

upon any part of the commonage of the 

lucation.”” 
Does this reservation earry with it the obligation for the 
natives not to cut the young branches for their huts? Is there 
any obligation on their part not to allow their cattle to nibble 


the shoots ? 

Has Government power to sow or to plant in spaces devoid 
of trees, also im parts destroyed by fire; and to keep cloar 
dhe borders of the forests in order to prevent fire, &e. ? 


‘These are ail so many vital questions as regards the conserva- 
tion of these woods. 
Sneezewood has become very scarce. 


‘Measures to be taken. 
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We were told that a contractor had undertaken to supply 
40,000 telegraph poles for a line beyond 
the colony. Is it expedient to exhaust our 
colonial forests for the sake of supplying 
to another State wood required for own 
needs ? i 

The superintendence of the forests in this division is entrusted 
to two rangers. The chief ranger kas no 
superior chief upon forestry matters, other 
than tho Commissioner of Crown lands. He is absolutely 
isolated in the country, without assistance, advice, or control. 

Can he anticipate eventual difficulties, or prevent that which 
is unavoidable ? 

Has he even sufficient preliminary ideas to enable him to 
grasp the origin of such questions, with their details and con- 
sequences? And to explain theso points, and furnish useful 
advice upon them ? 


Sneezewood: Con. 
tract for supply of 
telegraph poles to 
another State. 


Present supervision. 


In this district, as well as at Alexandria 


_ Necessity for expe- gnd King William’s Town, the experience 
vieneed forestry offi 8 inn 
cer. of a superior forestry officer would be 
indispensable. 
‘Yield of forests. This district produced in 1880 :— 
Timber .., «70,000 enbie feet. 
Firewood ve 72 loads, 


The total value of its proceeds amounted to £1,271, 

The white ironwood is as much sought 
for as yellow-wood or assegai, 

The particulars of theso products are given in the Tablo 
below :-—— 


‘White iron wood, 


Assegai- Poles. Firewood. 


wood. 


Spar. 


Tron- | 


wood. | 


Cabie 
feet. 


Cubic 
feet. 


Pioces. | Running | Loads. 


> feet. 


15,800 17,200 7,200 8,277 12,750 72 


cubiclfeet, 
26 ,/027 


In the division of Victoria East, bordering on that of 


Division of Vietoria 
Hast. 
‘Tynmie forest. 


Contract for yoliow- 
wood sleepers. 


adjoining 
William’s Town, 
A contractor ig at present preparing sleepers there. 


Stockenstrém, is found the forest of Tyumie, 
those of the division of King 


The 
contract, to be executed during the years 
1850 to 1885, is for the supply of 60,000 
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sleepers of yellow-wood. Ten thousand have been delivered, . 
and 3,000 are prepared. 

Die At present there oxists a difference of 

pute between Pt 5 
native ranger and the opinion between the native ranger, super 
Be vising the preparation, and the contractor, 
with regard to a lot finished. 

The contractor has made, at his own expense, a road for 
getting out the timbor from a mountain side, previously inac- 
cessible, and the entire forest does not appear to contain much 
more yellow-wood than the quantity necessary for the execution 
of his contract. 

In the meantime, other licenses are being issued, and the 
contractor does not fail to grumble sometimes, at seeing the 
road which he has opened uscd and worn out by other persona, 
for the purpose of carrying off trees upon which he himself had 
reckoned, Besides, the residents in the country see with 
anxiety all the timber of the forest disappear and carried off for 
sleepers. 

The ranger is under the orders of the Civil Commissioner of 
Alico. 

Tho forest of Tyumie is, for soil, temperature, contents, and 
the treatment it undergoes, in a position similar to that of 
neighbouring regions. 

Between Seymour and Fort Beaufort we observed in the 
mountain, on the right, some private forests, 
and the forest of Mancazana on the left, 
The country is covered with massy Acacia horrida, improperly 
called here “ Mimosa,” 

Fort Beanfort possesses some limber belonging to the Gov- 
ernment, The Civit Commissioner issues licenses for felling, 
and his first clerk is deputed to measure it as it is ent. 

Between Fort Beanfort and Bedford, we passed by Yellow- 

* Yellow-wood” near Wood, a place so called on aecount of the 
Fork: Begulirt quantity of timber-of this kind which was 
formerly found there. It is now remembered in name only. 

On the north-west of Bedford, on the south side of the moun- 
tain, there is stitl to be seen the residue of a private forest; the 
timber which it contained has been almost entirely cut down. 
From Bedford to Graaff-Reinet, the thickets oceupy fewer large 
surfaces, and the country becomes drier, 


TL 
Western Disrricrs. 
Nothing is comparable, however, in respect of dryness, to 
the district known as the Karoo, which 
extends southward of the line from Graaff- 
Reinet to Beaufort, West. There are no more mimosa, thickets. 
‘the Karoo. The clumps of flowering shrubs, instead of 
forming green swards, are scattered far 


Private forests, 


‘Western districts. 


apart. 
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In a great many places saline ernptions appear on the sur- 
hres of the soil, and we find much vegetable 

growth peculiar to the seashore, 

The rivers overflow when it rains, and subside soon after, in 

such a manner that, during more than 300 

days in the year, the beds are to be seen 


Saline eruptions, &e, 


Dryness of rivers. 


dried up. 
At Beaufort itself, the inconvenience of long intervals 
4 between the rainy days, has been remedied 
sodiien of Beau by the construction ‘of a dam enclosing a 
large reservoir, By this arrangement, a 
large quantity of water, which would otherwise run’ uselessly 
to the sea, is shut up and stored for the 
aero use of the town for irrigation and other 
purposes. 
Some plantations have been commenced here. 
Esperiuental Gar. _, Mv. Clark, Superintendent of the Public 


den at Beaufort, West, Experimental Garden, thus describes his 
‘Mr, Clark’sexperience,  @ffortg :-— 


“TJ tried in vain for three years to grow some blue gums. 
This soil is brackish; the seed that I put in produced no re- 
sults, and everyone here predicted that I would never raise a 
tree. I brought soils from neighbouring farms, tried them, 
and found some in which the seed produced very fine plants. 

“J noticed that the brackish soil formed a superficial bed, 
not very deep, and by planting so that the trees had their roots 
below the saline layer, and by keeping them watered, the re- 
sults, which are now seen, were obtained.” 


‘We saw, ii fact, very fine blue gums of two and a half years 

Success of Mr. Clark old, presenting every sign of a resplendent 
with blue gum trees. growth, It is truly fortunate for this dis- 
trict that the first attempts have been entrusted to an intelli- 
gent observer, who most earnestly desired to succeed in his 
work, and laboured with a perseverance that no discourage- 
ment could daunt, 

A ‘reservoir is now about to be constructed, which will allow 
of an extent of 50 morgen being irrigated, 
on which plantations will be made, 

Anticipated _{nthue At is to be hoped that these plantations 
ence of plantation on Will not be without exercising, ere long, 
climate. some influence on the local climate. 

However, I think that plantations of woodlands at a conve" 
nient height on the mountains in this region would be possible 
and would have a beneficial effect. 

From Beaufort to Cape Town the extensive plains of the 
Karoo are traversed, 


Projected irrigation. 
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The soil of this stony desert is generally of a faultless 

feitotthe Karon, aAity, and the country wants only a sup- 
noods and its eapabi- ply of moisture proportionate to its needs 
Jities, in order to become, without doubt, one of 
the most fertile tracts in the world. 

Next come the rich districts of Worcester, Wellington, and 

“Woreostor, Welling- the Paarl, which would undoubtedly, how~ 
ton orcosor Welle ever, gain much by the replanting of their 

hills. 

Lastly, the Cape Flats are reached, vast sandy tracts, of 
which a considerable extent belougs to the 
Crown, 

I made a special: visit to these lands on the 14th of 
Sepiember, accompanied by Mr, Lister, the 
Superintendent of Plantations. 

The Surveyor-General was also good enough to join us on 
the first visit, and gave me particulars of bis personal expe- 
yioneo of the place, so far as the necessities of his own duty 
had allowed him opportunities for collecting them. 

The species of pines scattered in the district grow well in 

Suocees of pines in Certain spots on the Flats, Near many 
certain parts of Capa dwellings, clusters of these old trees are to 

ts. be seen, having attained a great height, and 
proportional size; and on’ the sides even of the railway we 
passed by young plantations in a good growing condition, 
On other parts of the Flats, they appear quite the reverse; 
they start, they vegetate during two or three years, attaining 
the second year less vigour than the first, and the third they 

Singular decay of fall into a state more or less sickly, until 


‘The Cape Flats. 


‘Visit of inspection. 


thei in others, their weakness and decay is complete. 
Sandy «eit of tho ©The Flats comprise shifting sands, and 
Fists, bow fhxed. sands fixed by vogetable growth, 


The plantations on the shiftiog sands were originally made 

Utilisation of Cape by fixing in the ground lines of brushwood, 
‘Town sweepings, and by sowing under the shelter of these 
bashes. In many places the snccess arrived at leaves much 
to be desired. The plan has been tried of utilizing the rubbish 
from the town, and by this means Mr. Lister has obtained 
very good results, especially in the valleys between the dunes, 
and better still around them. 

‘Bemavks ion: tthe He uses generally the wattle (Acacia 
wattle. falcata) in these plantations. 

The bark of this tree is much in demand for tanning, and 
the wood itself furnishes good firewood, but it does not acquire 
dimensions suitable for timber purposes. This reason, as well 
as other points in connection with the cultivation of these 
trees, renders it desirable to supplement them with other 
kinds. 


aoe 
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The blue gum has been tried, but without much success. 

Specioe of trees mont Resinous trees, whose tough leaves offer a 
suitable for these Flats. better resistance to the winds and to other 
accidents of climate, should be tried in preference, and there 
is every hope that some other species would accommodate 
themselves to the soil, jndging by the spontaneous presence 
of Sapree wood in the midst of new plantations, 

Tt would be well to analyse these sands as soon as possible, 

Anstysisof the sands im order to ascertain their elements, and 
°Fthe Cape Flats, then farther researches could be made. 

Mr. Lister, the Superintendent of Plantations, has already 

Planting alroady fixed and planted about 400 morgen. He 
done, estimates the extent which remains to be 
fixed and planted at about 24 square miles. 

In 1881 he commenced to seil the products, the receipts for 

Roceipts from Cape Which during the year 1880-81 amounted to 
Flats in 1881, £381 3s. 6d., and he has hopes that they 
will inerease yearly. 

The work of actively fixing these Flats should be continued, 

Continuation ana 824 thus enhance their value. Nothing 
oxtensin of the plant- could be more useful for the district, or 
ing. present better chances of being productive, 
The manner in which these works bave progressed under 
Mr. Lister’s direction should inspire entire confidence in the 
ultimate success of the scheme. 

There exist no exact data of the extent of the Crown forests 

Crown forests in situate outside the district of the Knysna, but 
See pas Toacsnt of from what I have seen I am persuaded that 
Se, anus! yiela and the forests of the threo divisions of George, 
value, &¢. in Knysna, and the Mossel Bay, represent 
very much in extent, aud especially in material, moro than 
half the resources of the colony. Until we obtain full in- 
formation, we will assume that there should be 100,000 morgen 
of Crown forests, affording a productive material of 50,000,000 
cubic feet, or say an aunual yield of 600,000 cubic feot of timber 
of every kind, 


trees of soconday _ The stock of old trees of secondary species 
‘value, is less than 10,000,000 cubic feet. 


It might be advantageous to use this superabundant material, 

Disposal of super tho accumulations of centuries, and it is 
fluous timber, certainly necessary to free the forests of it, 
proceeding carefully, cautiously, and steadily. 

4 Treated in a reasonable manner, the 

oual yisld of usa 
ful timber that shoud Crown forests should produce, annually, at 
be availablo, Teast 3,000,000 cubic feet of useful wood. 


Private forests, attacked by the axe and fire, are on the road 
Private foros, ais #0 0 rapid detimbering. They do not cover 
appearance of, more than 20,000 morgen, and they do not 
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contain timber to any appreciable quantity, except in those 
parts which have been recently sold. 

Tho extent of bush land is even more uncertain. Regard 

Bush lands, extent being had tothe positions they occupy, and 
and. produce of. referring to such information as I” have 
gathered, I think that their extent may be estimated at nine 
fimes that of the forests, say 1,080,000 morgen. Thus 12,000 
morgen producing timber, 1,080,000 morgen of brushwood, 
suitable for firewood, in all, say 1,200,000 morgen.* 7 

Besides the above, there are timber in certain kloofs in 

Total yield of tim. portions of the divisions of Namaquaiand, 
ber and firewood. Calvinia, and along the Orange river, 
described in the map of 1876, containing a large forest of aloe 
trees, 

Pant [].—Reguirements of the Colony. 
L 


Consumption. 
Let us sea now what are the requirements of the colony. 
Consumption in’ The total consumption of timber in 1880 
1850. 


amounted to— 
“Colonial,” approximately... 250,000 cubic feet. 
Entered for consumption vee 2,014,313 " 


2,264,313 


Let us endeavour to summarise the needs that were satistied. 

Tn 1875 there were in the colony 65,212 houses. 

Admitting that there are in at at preeant 60,000 honses, 

: supposing a house to last fifty years, 
Tne ee eor equal to 1,200 houses would be ane 
fogs, de. nually either entirely rebuilt or partially 0 ; 
that is, reckoning 20 houses to each district. 

Tf the average quantity of timber used in a house is 600 
cubic feet, to meet this demand we should require 720,000 
cubic feet. 

‘The quantity employed in absolutely now constructions 
would be at least as large, and we should hope that it would 
rapidly inerease, as this would be the most certain sign of the 
development of the country. : . 

atta qanatly, ied The consumption of timber used for con- 
fone yaar struction may, I think, be estimated, in all, 
Duildings, &e. at 1,500,000 cubie feet. 

In 1875 the colony possessed 421,762 dranght cattle. Sup- 


* From information which the Snrreyor-General hea been good enough 

to furnish, it appenrs thera is a large tract of forost 

Unsurveyed forest between the divisions of Uitenhage, Alexandria, and 

fonds. Somerset, known us the Addo Bush, bnt thie tract is 

amsorveyed. Relieved to be chiefly high bush and forvets (ansurveyed), vocu- 
pying a surface of about 100,000 morgen. 
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posing one wagon to require 16 of these 


Timber a s 
mantra a vl animals, and dedneting, say, 5,762 head, we 
sles, Se. should have, in round numbers, 26,000 
wagons, 


Besides oxen there were 235,000 horses and mules. Admit- 
ting that half of them would be employed for the saddle alone, 
and allowing for the remainder a vehicle for every four head, 
this would give 29,000 conveyances, into the construction of 
each of which there enters one-third of tho wood necessary 
for building a wagon. We should, therefore, find employment 
for a quantity of material equivalent to that of 9,000 wagons ; 
or, taken together, equivalent to $5,000 wagons, Allowing 
that a wagon is renewed entirely or partially every twenty 
years, the consumption is then represented by the quantity. 
which would enter into the yearly construction of 1,700 wagons, 
say 170,000 cubic feet; and, reckoning waste, 200,000 cubic 
feet would bo tho bulk of timber consumed in this manufacture. 

7 For this purpose 1,700,000 cubic feet 
in manductasof re would be employed. 
hicles, ec, 

The remainder of 564,813 is doubtless used in the manufac. 

Balance of timber, ture of furniture fustage, enclosures or fences, 
how accounted for. ship-building, &e., and employed by the 
Public Works Department in harbour works, ponts, sleepers, and 
telegraph poles. 

in the year 1880 only 12,000 sleepers, and from 4,000 to 

sane aia ieee 5,0CO telegraph poles, were cut in the 
gmrb'poloes number Crown forests, but these two products de- 
out in 1880, mand a special notice, 

The construction: of el mile of ralisy necessitates 

. the use of 2,000 sleepers, including 
Seas cat aad ta: those requisite for shuntings and sid- 
ture, ings. 

There are open at present in the colony nearly 1,000 miles of 
railway, for the equipment of which 2,000,000 slocpers, equi- 
valent to 4,000,060 cubic feet, are required. The lite of these 
sleepers averages ten years. 

The maintenance of the sections now open requires yearly 
200,000 sleepers, equivalent to 400,000 cubic foot, Tho net- 
work of railways in the colony may possibly be extended by 
another 1,000 miles. — 

‘The construction of this extension will require 2,000,000 
sleepers, equivalent to 4,000,000 cubic feet, exclusive of the 
wood required for railway buildings, station yards, and stores, 
The yearly maintenance of the new lines will absorb 200,000 
sleepers, and the annual eonsumption will be raised to 400,000 
sleepers, or 800,000 cubic feet. 

19 
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The railways will, therefore, absorb— : 

For original equipment, 2,000,000 sleepers, or 4,000,000 
cubic feet. . 

For annual maintenance, 400,000 sleepers, or 800,000 cubic 
feet. And, in view of this fact, theannual consumption. of 
timber will be increased by 800,000 cubic feet. 

‘As a matter of fact, the stage of maintenance has scarcely 
yet been arrived at ; and, as I have previously stated, the quan- 
tity supplied during this year bas reached the insignificant total 
of only 12,000 sleepers. 

There are at present, to my knowledge, four contracts in 
operation for the supply of sleepers. ‘They 
are being earried on in the forests of the 
divisions mentioned beluw, aud are intended to. supply tho 
quantities indicated :— 


Sleeper contracts, 


Knysna ae on 500,000 
Do. ae we ——-25,000 
King William’s Town wee 60,000 
Victoria, Bast +s. ta 60,000 
Total... ane 645,000 


—— 
- There are at present 3,140 miles of telegraph lines. open. Tt 
. is probable that the system will ultimately 
represent a development much more than 
double its present extent. : 

The poles necessary for the construction of the new lines, and 

Poles for telegraph for the maintenance of the entire system, 
Hines. will eroate a demand of very considerable 
magnitude, : 

The anuual onznmption of andes in the colony will then 
: _ be certainly enlarged by a million cubic 
‘paula eure woee efor thewe two. services, and it ia to.be 
for band and tele- hoped that it will be augmented ‘still -moré 
ie on account of the increasing development 


‘olegraphs. 


of the population. 

The manufacture of sleepers iu the colunial forests represents 
i ine, 2 Saving of at least six pence per sleeper; 
Teaming: ond an annual saving of 200,000 shillings, 
timber forsleeper. gay £10,000, is not to be despised. 

This saving: will, [ think, become much larger when we 
have made the necessary improvements. But even if there were 
no saving in the coat, we ought still to give the preference to the 
golonial productions, heeanse their preparation, by giving employ- 
nent toa large number of workmen, tends to the increase and 
well-being of the population of that portion of the colony. 
| It is thus evident that the Crown forests, as at present 
© Crown. forcets can. Worked, would’ bo perfectly incapable of 
pot supply present supplying the wants of the country, even 
‘needs. with its present small population. ’ 
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These needs are now. partially satisfied by importation, but 

Stink wood; supply the eagerness with which stink wood is sought 
nd demand, for proves that this species is not cultivated 
g0 much as it should be, and trade suffers by reason of its 
extreme searcity. This is x state of things. to be improved 
upon, because, where there aro no reasons for restricting 
production in a district in order to grow something still more 
valuable, it is better to produce than to import. 

The production of this raw material at a rate cheaper than 
that at which it ean be imported, would certainly be very bene- 
ficial to the trade of the country, An industry is often more 
seriously shackled than ono thinks by the manufacturer not 
having at his door the raw material for the orders he receives ; 
and it is always encouraged by facilitating the means of 
procuring the raw material. 

«glen “Rorssba’ tik’. the matter of forests we cannot ely 
to be depended upon upon the uneertain arrangements of private 
for supplics. interests for the supply of our needs. 


Again, into the production of timber there enters the le~ 
ment naturally vexatious in relation to 
supply and demand, namely, the question of 
time. ‘Thus, in view of au order in hand for timber, where is 
there a speculator who would consider it worth his while to 
engage to execute an order deliverable within a century ? 


Reasons for above. 


If the price of timber is low, it is to the owner's interest 
to clear bis land for the purpose of substituting something 
that pays better. On the other hand, if the market is bare 
of timber, the price is consequently bigh, and be is then tempt- 
ed to fell in a-reekless manner.* 

In order to preserve the forests [of France] a series of legis- 

i -, lative enactments has been framed, which 
qxtorminating ‘oa go as far as decreeing the penalty of death 
in France, against those who grub up, without autho- 
rity, even private forests.t 4 

But laws against the extermination of forests have never 
proved effectual in preventing such operations when the owner 
Found the latter to conduce to his advantage; and tho long 
list of successive Royal Ordinances and Parliamentary Statutes 
starting from tho time of Charlemagne, and coming down 
to the present day, has but served to exemplify the powerless 
ness of the law in this respect.$ 


% Inthe plains of Tangnedoe, near tho mountains of the Alps, the inhabitants 
rub up even the roots, Lt would he a good speculation to plant trees in those 

Rit it would bo fifteen or twenty years before any benefit would be derived from them, 

and life is too short. —G. Hurtor. 

"t Kdict of Louie XV. against exterminators of forests, 


t Clavo, “ Btudes sur l’ovonomie furestiere.” 
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Tho improvements which the Crown forests of this colony 

Fature potential 2dmib of should raiso their production of 
yield of our Crown timber to the level of the present consump- 
forenta, tion, and increase it by well-conceived 
plantations, whose sites will not usurp the place of more import- 
ant works, and will, at the same time, insure an increase of 
production commensurate with the augmented consumption 
which the future of the colony appears to promise, 


IL 
Inrivence of Forssts on Onimarz. 


The observations which we have been bringing to notice, 
= Influence of foresta whatever may bo their weight, do not tonch 
on alimnate; upon the most important aspect of the 
question, 

Timber is, doubtless, a primarily indispensable article; al- 
though when we do rot produce it we can, as at present, procure 
it from elsewhere, not always, however, without some dis- 
advantages; since when the time arrives that onv stock of 
stinkwood or sneezewood is exhausted, and it becomes neces- 
sary to substitute for these woods imported oak or teak, the 
cost will be found very great. At any rate we could bot 
partially substitute for it other kinds, and the industries whicl: 
use the former would either perish or dwindle away. 

Farther, what would be the reault if foreign ¢omplications 

Posibleintorupiion At08€ to disturb the markets of supply? Or 
‘of extra-colonial sep- what would happen should the ocean 
plios, transport bo interrupted ? 

We will proceed, however, to the main point, 

Storage of rainfall ‘The colony possesses very extensive ter- 

ritories, which require an enormous annual 
rainfall. 

It is, in the highest degree, requisite that the rains, instead of 
collecting instantaneously on their way to the sea during the 
twenty-four or fort-cight hones anereeding their fatl, should 
be intercepted, in order to preserve the coolness of the’ soil for 
as long a time as possible ; and that they should be absorbed to 
enable them to re-appear afterwards, at various spots, in the 
form of perpetually-fowing streams. 

Now forests do unquestionably exert considerable influence 

Partial destruction UpoR the climate, and upon the conditions of 
of farests in France, the water-supply of a country, Up to the 
aud ita reals, year 1865, we have been dwelling upon, as. 
awhole, the climatic and hydrologieal faets which followed 
upon the destruction of the forests——facts proved in every 
country of the world as yielding a sufficient explanation of 
those phenomena, At this period, however, the French Govern- 
ment proposed io alienate a portion of the State forests in 
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order to apply the products of the sales to the execution of 
works of publie utility. It proposed, in a word, to substitnte 
for forests, cauals, roads, and railways. What prospect could be 
more enticing to the public? 

However, the savants remember the consequences of the 
destruction of the forests.* 

The Government then tried to find other causes for the 
effects indicated, and endeavoured to remove from the forests 
the stigma attached to thom on account of these phenomena, 
But the grent majority of the savants did not fitid these expla- 
nations tenable, and preferred to wait longer for the realization 
of their ardent desires than, by killing the goose for tha sake of 
the golden egas, to risk the fertility of the country in. order to 
obtain these benefits as soon as possible. The field was thus 

Relabishment of opened to scientific research on the subject. 
observing stations in Observing stations were established, at 
the French forest Svhich the results of the examinations were 
analysed and investigated ; so that there are now the elements 
for establishing, in a synthetical manner, that which could be 
given, at the time when the subject was mooted, as only a 
proof by induction. 

“Explanation of ace The following is a résumé of the data 
tion of forests. collected :— 

1, A comparison of the various thermometrical observations 

Thermometrical ob- shows that the temperature of a given dis~ 
pareatons: trict is lower within than around the forest. 
This difference, almost nil in winter, is raised more than five 
degrees in summer. During the hottest season of the year the 
moisture frem the forests ascends to the air-currents above 
them, ‘These eurrents cause the temperature to be lower than 
is the case in connection with those hovering at the same 
height, above portions of the soil that are not wooded, 


2, Hygrometric observations prove that in forests, in their 

Hygrometrieal ob- vicinity, and principally above them, the 
servations. atmosphere is more charged with moisture 
than it is in districts removed from them, all other circum- 
stances being otherwiso equal. M. ‘'Tissandier discovered, 
during an aerostatie voyage, that when the balloon was travel- 

- ling over a forest the hygrometer rose with extreme rapidity, 

but descended as soon as the forest was passed.t 

Raingsuge observa- 3. Observations of the rain-gauge 
tions. rove 

(a.) ‘That there falls in forests, and within the radius of 
their influence, a larger quantity of raia than on similar dis- 
tricts deprived of timber. 


© ME, Becquerel, among others, in his report of the proceedings of the “ Acae 
deraie des Sciences,” at its meeting of 22nd May, 1865. 
‘f Academie des Sciences,” 10th Ootober, 1880. 
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{é:) That the higher the situation of the woods the more 
sensibly is this influence felt, 

(c.) That the foliage of trees intercepts an amount of rain 
varying from 8°5 to 52 per cent. 

4, Atmometric observations prove that evaporation is from 

Atmamattie observae Six to soven times less within the forests 
tions. than beyond them, and three times less from 

arts surrounded by wood than from ground absolutely open, 
Tevaporation from agricultural soils is at least 70 per cent. of 
the amount of rain received by them. 

5. Thero is found in forostas under a bed of dead leaves not 

et decayed, a layer of Awnus, or mould 

_ Hamas ox mesld Fad by the decomposition of the leaves 
Powers, and the crushed vegetable matter previonsly 
aceumulated and already rotting in the soil. The property of 
absorption possessed by this Aumus is about eight times greater 
than ‘that of the various* limy soils, and from 24 to 5 times 
greater than that of the different clayey soils. The 
presence of mould on a soil, combined with the action of the 
roots of trees, augments the permeability of underlying strata, 
the least favoured in this respect. 

Forests. provont 6. Forests, by reason of the rains which 
gathering of torrents. they attract, preveut the sudden gathering 
of rushing torrents, 

It therefore follows 

Effects of the action That forests are vast condensing appara- 
of forests, tuses, favouring or inducing the formation 
of rain and dew. 

This influence of the forests was known long before any one 
had dreemt of determining it by natural experiment. 

We shall proceed to cite in support of this assertion certain 

facts proved no less in the colonial territory 
than in the countries which most nearly 
resemble it in all geographical respects, 

Cape Colony.—** He” (Conservator of Crown forests at 

Gipo Colony. the Knysna: “mentions that during the 

: severe drought in 1873 both the Tzitzikama 
and Knysna forests were visited by frequent showers, which 
rarely travelled beyond the forests.” 

«The immunity which British Kaffraria enjoys from the 
droughts so common in South Africa is believed to be due to 
the inflacnce of the forests.” 

“Natal. —* As regards the meteorological influence of forests, 
the heavy timber lands have been observed 
to be thé groat condensers of vaponr.”” 


Proofs of the above. 


Natal. 


* Calcareous. 
+ According to Schubler and Boussingault. 


. 
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Mauritius..—“ It is pretty generally believed that the des- 
trnetion of the forests has had considerable 
effects upon tho climate, and that, owing to 
the same cause, the floods are much more sudden and destruc- 
five than formerly. Many streams which never failed whilst 
their sources were shaded by tho forests are now dried up.” 

St, Helena.—* St. Helena seems to afford a somewhat strik- 
ing example of the effect of forests denu- 
dation upon climate. tis stated that the 
extirpation of the indigenous trees, shortly after the first 
colonization of the island in 1673, was followed by a succes- 
sion of severe and destructive droughts, but that since the 
forest lands were replanted, the island has ceased to suffer from 
them to anything like the same extent.”* 

Among 2 thousand other historical facts we will mention 

Bernt: raieean th8 following :—The dryness of the climate 
induced by planting of Egypt is such that it never rains in 
meen Upper Egypt; and in the Delta, in former 
times, not more than five or six days of rain annually could be 
depended upon, The Vieeroy, Mchemet Ali, planted, at one 
period, 20,000,000 of trees on this same delta. Some years 
after, when these trees had grown lofty, the number of rainy 
days increased to 45 or 46 annually. 

"As wooded soils absorb more water than others do, the 

Springs influenced presence of forests must exerciso & Con- 
by toreste, siderable influence on springs. Instances 
of this influence recur perpetually. 

For example, the water source of the island of Ascension 

was exhausted by reason of detimbering, but 
the water returned when the mountain was 


‘Mauritias. 


Bt. Helena, 


At Ascension. 


replanted. 

‘Mr. Bean, Engincer of the Grande Combe, has established 
At tho Grande the following facts: The Company to 
Combs. which he was attched planted a forest of 
850 hectares (about 1,000 morgen), and as soon as a portion of 
the plantation became advanced enough to deserve the tithe of 
4g wood,” an old spring, which formerly with difficulty supplied 
jn the beat of summer, two steam engines, yielded sufficient to 

. yeod these two engines, while its working power was more than 
doubled. 

Tu the second place, the streams of this basin, dering heavy 
rains, are not subject to such constant and violent floods as 
pefore, and the water runs slower and for a much longer time. - 

3. Forests, whether by influencing the number of days of 
rain, or by retaining rains fora longer period in the regions 
which receive them, or by favouring the feeding of springs, 


ah Avalgis of returns in reply to queries relating to Colonial Timber, 1873, pp. 
s, 9, 21, 37. 
'¢ Report on Bains and Forests, 1888,—Evideuee of M, Pouchet, 


152 THE CAPE FORESTS. 


and probably by exercising these reciprocal functions, hare a 
marked and beneficial influence upon the rainfall of a country, 
and consequently upon its fertility. 
In this regard, coincident facts are still more numerous.* 
We will cite the most recent and the most common, 
The rivers which water the valley of Aragua, in the 
Forest. -inilauanca province of Venezuela, form, ia their con- 
onthe waters of Lats fluence, the Lal of Tagarigua, and have no 
‘Tegerigua. other outlet. Humboldt, when visiting that 
country at the commencement of this century, ascertained that 
there was a gradual subsidence of the water-level of the lake, 
When, in 1822, Boussingault explored the country, he learned 
that the water had risen considerably, The forests had taken 
possession, during tha same period, of a largo tract of country 
im which the population had been decimated by the war of in- 
dependence, ‘They had developed there with ‘that wonderful 
activity of vegetation which characterises the growth of trees 
under atropieal sun; and the rise of the water corresponded 
with the retimbering of the basin. 
From a communication made by M. Counsellor Wex to 
Subsidence af water. the Geographical Society of Vienna, it 
lovel of German rivers appears that, since the extensive detimber- 
owing to disitrest- ing which has taken place during a period 
a of fifty years, the mean level of the Elbo 
has fallen 17 inches; that of the Oder 17 inches; that of the 
Rhine 24 inches; that of the Vistula 26 inches ; and finally, 
that of the Danube, at Orsova, 55 inches. At the same time 
avery sensible diminution of all sources of supply was found 
to havo _oceurred. 
The Hydrotechnical Commission appointed by the Austrian 
Anstrim Hydro. Engineers, for the purpose of examining 
technical Uom- into these facts, was unanimous in declaring 
taission’s reasons for that the primary cause of the very disastrous 
, decrease of the waters is due to the devasta~ 
tion of the forests.t 
Twenty years ano the liana of Bokhara was Snes oe 
the most fertile regions in Asia. is 
pana TS well-wooded and well-watered country, 
through disafforesting. nourished by numerous streams, was a veri- 
table terrestrial paradise. During the last 25 years all the 
woods have been cut down, and the few trees which remained 
were consumed by fire during a civil war. It was not long 
before the consequences began to be felt. The result was the 
complete transformation of the country into an arid desert, 
The streams dried up; the canals, excavated in olden timea 
for irrigation purposes, are perfectly empty. The shifting sands 
of the desert, being no louger held in check by the barriers 


 Becqueree on Forests and their Influence on Climates, 
+ Report ou Rivers and Forests, 1875, p. 280, 
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formed by the forests, ate gnining on the soil every day, and 

will eventually invade the Khanato in every direction, and 

transform it into a desert as arid as that which now divides 

it from Khiva.* mk 1 sraclikstesatt 
is example entirely justifies the weighty 

aqueneen of andfoest words of the illustrious Humboldt~- 

ing. 

4 By felling trees which ara adapted to the soil of tho sides 
and summits of mountains, men, in every climate, prepare for 
future genorations two calamities at once—want of firewood 
and seareity of water.” 


i Forest in duened on 4. Forests exercise an important influ- 
orrenia aed on 
mountain sides, ence upon torrents of water, 
‘They preserve the soil on the mountain sides by maintaining 
the vegetation, and they protect the beds of large rivers from. 
"Povo otuence on #22, encroachments or silting mp which 
aioe Boi’ oF obstruct the mouths of those rivers, These 
embouchures. facts have never been disputed, Tho results 
of twenty years of labour, crowned with constant success, 
confirm them to-day, 


(To be continued.) 


Mochras—an exudation from the bark of Bombax 
malabaricum, 


Daag Sin,—An inquiry was some few years age set on foot. 
by the India Museum regarding this substance, which is very 
curious. 1 collected specimens and sent them with a long note 
to Dr. Cooke, but have since heard nothing further on the 


subioot. fe ‘ Mente ‘ 
fhe drug collections in the Panjab Exhibition of 1864, and 
also many local lists of drugs, gums, &¢., contained 
entries of “mochras” (variously written macharas, mocherus, 
mocheras, &¢.) ‘The question was, what was the origin, nature, 
and use of the substance. It was confused (or identified) in 
some cases with what was called “ phil-supyari” (=flower of 
‘the areca palm) though this was not a flower but a brown 
dry Jeathery kind of blister. But evidently the common 
mochras was not the product of the areca palm, which is un+ 
known in the Panjab. This however wonld not be conclusive, 
because the substance may be imported, Will somo officer in 
Beyeas or Burma kindly enquire whether the areca palm yields 
any gall or astringent gum, or even an astringont flower-bud ? 

* Mochras” was usually assigned to the sembal tree (Bombaz 
malabaricum) as its origin, In appearance it is what I have 
described, pieces of dry leathery but rather brittle, dark brown 


* Roport on Woods and Forests, 1876, p. 93. 
20 
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substance, looking exactly as if a hollow blister’ of some 
material had formed on the surface of the bark, had dried there, 
and been broken off. 

In my garden at Lahore there are two large and well 

vown Bombax trees, which musé be as old as the very earliest 
Bitish resident who came to Lahore, if not earlier, They are 
certainly planted, because thotgh they do wall in the good 
sailaba soil, they are not indigenous to the soil within a few 
miles of the river Ravi. I detached bits of the bark from one of 
these trees, made incisions, cut into the surface only, and dowa 
to the sapwood, and into the sapwood, but no gem or any other. 
exudation of any kind-appeared. But the other. trea, which 
divides into two stems at about eight or ten feet from the ground, 
is covered, as to its lower part, with a clustering mass of the 
Tovely “pink coral ereeper” (Antigonum leptopus). Having 
oceasion to trim this, and remove the old dry stems or bine, 
disclosed the surface of the treo, and saw that close to the fork 
of the two branches, the stem was somewhat swelled, the bark 
was all broken up and excoriated, as if in fact a large sort of 
unhealthy swelling sore was there: a mass of brownish or 
blackish powder, or rather friable grains, had also fallen and 
collected at the foot of the tree. This residue looked rather 
like the excreta of some insects boring into the bark, but I 
could not detect any trace whatever of any bark-sating insects, 
or any aphides,&c. A great deal of this powdery stuff was 
to be brushed off the wood itself, seeming to come from the 
disintegration of the bark over the “sore.” From all parts 
of this sore I found great masses of the “ mochras” which had 
exuded and driod there; much of it was old and partly rotten, 
but some that was frosh looked like deep brown bubbles or 
shells that had irregularly contracted in drying. I cleared 
away all the powdor, and picking of tho best bits of mochras 
to go to Dr. Cooke, I cleared away the old rotten stuff, After 
some days I observed new mochras form; to my surprise 
it issued in various shaped masses, or worm-like pieces, as if 
one squeezed oil paint out of a tube; this gradually curled 
up or coagulated into a mass as chance would havo it. It 
consisted of a rather firm slightly translucent dirty whitish 
yellow jelly. 

‘To the taste it was almost insipid, but with a slight roughness 
indicating astringeney. It proved wholly insoluble ia cold 
water, aud nearly so in boiling water, though I think it 
went into a pulp under such treatment. It did not appear 
either, soluble in pure apirits of wine, but imparted a red color 
to the liquid. 

This jelly, when dried by the air and heat of the sun, acquit- 
ed a dark brown color; the surface dried first, and the inner 
part gradually shrunk afterwards, accounting for the blister-like 
irregular pieces. ‘This then is mochras (at least one kind of it). 
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But. what is its nature, and under what causation is it pro- 
duced? It seems to be of no use except for its astringent, 
property, the native drug collectors having taken it as a 
4 gal? whieh it is not.)* 

Perhaps some of your readers can add to our information 
about this substance, and also clear up the question what is 
phul-supy dri of the areca palm ? 

‘The native writers evidently confuse the two things, because 
the author of the “ Makhzan-ul-adwiya” says that mochras 
is tho hud of the arcea palm, but Hakim Alsan Ali snys 
that it is the exudation of sembal (Hombar.) 

From Gurgaon I also obtained “phialesupyari” just like my 
“inochras,” and the druggist declared they were ono and the 
same thing ; but still asa local druggist of Delhi insisted that he 
got his mochras from “ purh” (Bengal, the East generally), and 
that it is the product of the arees palm, 

The native druggists also confuse mochras with the gun of 
of sohgjna (Moringa pterysosperma) which is a red astringent 
gum, but this mistake leads to.no difficulty, 

It is also curious that when I showed my Bomber mochras 
to druggists of Lahore, they said that was not real  mocliras,” 
though beyond all question it was absolutely identical with 
specimens in the exhibition sent as mochras, and also with 
some sent as “ phtl-supyéri.”’ Their idea of “ mochras” was 
ared gum like that of Moringa, 

Yours truly, 
B. H. Bapen-Powett, 0.8, 


We have received a note from “JN,” on the cause of 
hollownese in mature teak trees, which we regret to be unable 
to printin its entirety. Alter noting the great number of 
teak trees in Burmah which, to all appearances sound, are found 
to be hollow owing to the former prevalence of jungle fires, 
he suggests that fires by attacking the close tough felty cover= 
ing round the seed prepare it for germination; and he proposes 
that failures in sowing, which have been repeated twice in 
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five years in the Tharawaddy and Prome districts, might be 
avoided by mixing the seed with dry grass just before the 
rains, and burning it rapidly in imitation of the former usual 
conditions, and thus a year's delay might be saved. We may 
add that w system, similar to the one here proposed, used to be, 
if it is not still, followed in the Bombay Presidency. The seed 
was sown thickly in a bed in the hot weather, and covered 
over with grass and straw, which was watered copiously up to 
just before the burst of the south-west monsoon. After the 
Watering was stopped, the half decomposed covering was fired, 
and it was found that the first heavy shower of rain brought 
up a good crop of seedlings. . 

“J. ON.” also raises a question which we put in his own 
words :— 

Will teak, unless special measures be taken for the subor- 
dination of other kinds of trees, continue to assert itself 
within fire traced reserves; or is it likely to be overpowered 
by genera of trees better able to stand shade in their youth, 
and whose seed germinates more rapidly than tenk-seed ? 
he fact of teak being a light-loving tree is indisputable, 
It nowhere forms pure natural forests except on low knolls 
adjacent to paddy fields—sites over which the jungle fires 
annually pasa with unfailing regularity. But in fire protects 
ed reserves these cireumstances, on the whole so .favourable 
to teak, are precisely those to which the whole system of fire 
protection is diametrically opposed.” 

We could reply to this question at once, but. the answer 
would boa long one, and must be postponed until another 
opportunity, 


Cuttings from Gucalyptus globulus, 


Str,—I have never heard of any one making cuttings of 
E. globulus, althoug' the practice is perhaps extremely common. 
So I write to tell you of my success in_ growing, transplanting, 
and putting out cuttings in the Himalayas at an altitude of 
6,700 feet. 

obtained 2 large packet containing some 16 species of 
Eucalyptus tvom a Vienna tirm in March 1881. [ sowed all the 
seeds in my garden in rows about 1} feet apart during May. 
The position was most unfortunately chosen, as my garden is on 
a ridge, aud every day I am treated to a strong wind from the 
south-west which commences at noon and lusts till sunset. 
By July the seeds only of globulus, resinifera, and another species 
had germinated ; all the rest had failed utterly. In October 
I transplanted all the weaker and smaller E. globulus plants, 
now about ten inches high, In December | covered them all 
over with grass to protect them from the snow. On my return 
from the plains in April I found the transplants had outgrown 


160 CUTTINGS FROM EDCALYPTUa GLOBULUS. 


the plants left in the nursery, and were now two feet six inches 
high. With the reture of warm weather all the plants made 
astonishing progress, so much so that the branches were 
getting tooheavy for the parent stock, I cut off all the lower 
onea, and my gardener stuck them into the ground in rows. 
Tomy delight, after the lapse of a fortnight, [ noticed that 
the euitings were putting out tiny leaves. This decided me 
to try the effect of transplanting ‘the trees remaining in the 
nursery, now grown some six feet, and also the last year’s trans. 

ants, which were even higher, I took them all out during a 

eavy rain, aud plauted them on the north-east side of the ridge 
so as to protect them from the wind, For a few days they all 
looked very sickly, but now they are growing rupidly. The 
conclusion 1 have come to is that the globulus is like the Pansy 
—- the more yon transplant him the better be is”? Now for 
the resinifera. This is a grovelling sort of plant; at least E 
can’t induce mine to grow up. It prefers lying prone, although, 
when stretehed out, the biggest plant is over five feet high. 
Strange to say the stem is thicker than any of the glodulus, 
Has the Forest Department succeeded with ‘larch? Last year 
T had a brgful of seed fresh from England given me, 
sowed the seed in every likely and unlikely way, in all manner 
of soils, and in all mouths, commencing from April and ending 
in October, but I have had uo success whatever. What is 
‘tbe Scotch method of sowing the seed? The hazel I got from 
England is succeeding admirably {there is any amount grow- 
ing wild in the Kernaithi forest between Narkanda and 
Kotghar, but the nut is worthless), My gorse too has had thé 
effect of putting the langtirs to flight When they attempted 
the passage to my garden. I want now some Spanish chestnut ; 
it onght to sueceed well, 


Munvr Stare. “Riverine. 


(Whe larch seed was probably bad, or was sown too deep, If the soil be sufficient, 
feithle, nnd the ered be good, and only just cocered with soil there abond be ey 
Aiskeulty wbout its germination, put ede Brandis’ Forest Flora, p. 632, where ih is 
atated that ull attewpte to grow larch in N, W, Himaiaya have fideo, 
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Is the spring of 1881 the celebrated man-eating tiger of 
Kalagarh and Saneh in Garhwal was feared far_and wide, and 
when I was encamped -at Kohtri, in the Kohtri Din, a 
party of Goorkhas from Almorah came down to Kalagarh on 
the Ramganga river to shoot this tiger. He had, apparently, 
made Kalagarh his head-quarters, and his “beat,” it waa 
said, included al) the hilly country within a radins of 50 miles 
northward of Kalagarh. Several attempts had previously 
been made to kill him, but all without suecess. The Goorkhas 
established themselves at Kalagarh fully determined to rid 
the country of this terrible pest, but unfortunately they did 
not, I was told, go the right way to work. Instead of endea- 
vouring, systematically, to track or mark down the tiger in a 
manner calculated to alarm him as little as possible, they went 
in for indiscriminate slaughter, shooting at everything within 
reach. The consequence was that Stripes took alarm at the 
unusual noise going on, and, thinking discretion the better 
part of valour, quietly, and without giving any notico of hia 
intentions, left that part of the country. He travelled along 
the watershed, which, begiuning wear Kalagarh, runs almost 
due north-west, and terminates near Kohtri, and came to a 
halt at its foot, about half a mile from my camp. There 
were at that time a large number of bamboo-cutters in the 
Din, and these men were in the habit of wandering fearlessly 
about the hills, a man-eating tiger never having been heard 
of in that part of the country. 

One morning five of these men went up the hill side, as usual, 
to cut bamboos and grass; one of the five, thinking he would 
find these products more plentiful a little farther up, left the 
others, and continued his walk up the hill, having previously 
asked the others to give him a eall when going home. In the 
afternoon, howevor, when they eslled for him he was notta 
be found. A search was made till nightfall, and continued 
again next day, but without success. In the afteruoon of the 
second day these men came to my camp, and reported to me 
what had happened. I immediately came to the conclusion 
that the missing man had sither fallon down a precipice, or had 
been mauled by a bear! I got together my own establish- 
ment, and as many bamboo-cutters as I could find, and sent 
them all up the hill side to search the place carefully, while 
I, on an elephant, beat up all the high grass in the vicinity. 
This was kept up till dusk, bat no sign of the missing man 
could he found, 

‘Noxt morning, the third day, I was marching down tho 
road to Saneh. When I had got about two miles down the 
road I met a boy with some buifaloes hurrying up the road, 
He told me that in a aot, or deep gully, uct half a milo from 

21 
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where we were, there was a tiger who had charged them, and 
driven thom away when they went there that morning to 
collect their bamboos, and that the tiger appeared to be eat- 
ing something. He told me an elephant might easily be taken 
up the sol, and he offered to guide me to the spot. When I 
had proceeded some distance T camo to a piece of ground 
which I thought was a little too steep for an elephant; more- 
over, judging by the look of the ground ahead, I thought 
that’ 1 should gain no advantage, even if I did take the 
elephant farther up. I, therefore, dismounted, and taking a 
rifle and the mahout with me I followed the guide up the hill 
side. I told the latter to warn me when we approached tho spot. 
Thad not the least intention of attempting to shoot the tiger 
on foot! I went up only to reconnoitre, and to find out if it 
were possible by making a “ detour” to take the elephant up 
there if I thought it worth while doing so; or if there was 
any likelihood of my being ablo to bag him by sitting up 
on a tree over the kill, We walked on for some time up a spur 
with a deep precipice on the right, and a small stream in gontly 
sloping ground on the left.” The ground on the left was 
covered with dense scrub jungle and bamboos, and a few 
scattered trees of dhaora, bhalao and sal, I was busy noting 
this when the guide suddenly stopped, and, pointing to a spot 
not more than four or five yards off, said: “This is where we 
were standing, and that is where the tiger was lying.” The 
mahout then picked up a pieco of bamboo, and throwing it into 
the little ravine to our Tele said ; “Is dat where the tiger was ?” 
Before the guide had time to reply we heard a low growl, I 
immediately, seized my rifle, and began to look about for a 
safe spot to retreat to!” In the meantime a continuous growl- 
ing was kept up, but I could not possibly tell where it came 
from. At one moment it appeared to come from the ravine at 
my feet; the next moment it sounded as if several yards away. 
The guide said it eame from above, the mahout said it was 
below, and I thought it was in the ravine at our feet. This 
went on for some time, probably a minute (to me it appeared 
very much longer!) I then asked the madout if he could 
bring the elephant up, and on his saying he could do so, I 
climbed up a tree, and sent the two men down, I noticed 
that while I wae climbing the treo the growling ceased. The 
tiger, I thought, has either gone, or is preparing to attack us! 
scrambled fora seat, took the rifle as quickly as possible, 
and sent the men the shortest eut down the hill, and in the 
direction opposite to that in which the tiger was. While the 
men were away I carefally watched every inch I could see of 
the ground in the hope that I might get a shot at the beast. 
When the elephant came up I got into the howdah from the 
branch on which I was seated, and went straight into the 
jungle. When there I found that there was a sccond rayino 
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about 10 or 12 yards beyond the one near which I had been 
standing. The elephant gave unmistakable signs of the pre~ 
sence of the tiger, aud 1 expected every moment to put him 
up: but he had gone. I beat up all the grass, and then 
tamed to go down again, when the man I had bebind me 
in the howdah drew my attention to something black, which 
was just visible in the grass, I jook the elephant up to this 
object, but I couldn’ tell, even with the aid of a pair of bino- 
culars, what it was. After a great deal of coaxing I succeeded 
in persuading the man behind me to get down. He cautiously 
approached this black object, and then in a fone of great 
relief said: “Oh! this is the head of a man!” I only then 
became aware that I had been in the presence of the man- 
eater, and fully realized the extent of the danger I had been 
in; for this tiger had, on more than one occasion, dashed into 
the midst of a gang of men, and killed two or three of them. 
The thought of what might have happened sent a cold shudder 
through me, and I felt truly thankful that I had got off safely, 
Had he charged us I could hardly have done him much harm 
under the circumstances. 

T carried the head down with me, and it was identified by 
the bamboo-cutters as that of the unfortunate man who had 
disappeared three days previously. I then sent it on to the 
thanadar at Kohdwara. 

The Goorkhas at Kalagarh shot a tiger, but it was not the 
man-eater, as was proved by the number of men killed subse- 
quently at Sanch. 

They nevertheless reccived the reward (I belicve Rs. 500) 
that had been sanctioned for the destruction of the tiger, as 
it was very difficult to prove at the time that the tiger shot 
by them was not the right one, especially as the Goorkbas 
asserted that they had found some human remains in the 
animal’s stomach, Sir Henry Ramsay therefore determined 
to give the men the benefit of the doubt. 

There is, however, one fact which may perhaps go towards 
establishing the identity of the Saneh and Kalagarh tigers. It is 
that the Kalagarh tiger from the shape of his pug was known 
to be club-footed, and when the tiger shot by the Goorkhas of 
Dehra was examined, it was found to be defective in the first 
two toes of one of the fore-paws, these two toes having 
withered away from the effects of a wound it had received. 

The terror inspired by the presence of this tiger was so great 
that, the forest was at length deserted. He was always ou the 
watch. Seated on a commanding spot ho used to wait for the 
first sound of an axe, and then skilfully stalk and pounce 
upon the unfortunate individual using it, This became so bad 
that the bamboo-cutters deserted that part of the conntry, the 
forest produce remained untouched, and the revenue fell in 
consequence, 
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The Inspector-General of Forests, therefore, deputed Mr, 
~Dansey to shoot this tiger, but unfortunately he was recalled 
_ before be had quite completed his arrangements. 
Tho honor of shooting the “man-eating tiger of Garhwal? 
< fell to the lot of a small band of plucky little Goorkhas from 
the regiment at Debra. These men tracked the tiger into a 
narrow sot near Saneh, and “ tossed up” to decide as to which 
’ of them should lead. They came upon him suddenly, fired 
ayolley, and drop him. Thus fel) this formidable beast 
who for years had been the terror of all the unfortunate 
bamboo-cutters in the Patli Diu, and ita vicinity. All the 
‘attempts made by the officers of the Forest Department, and 
by shikaris to shoot him or to poison him, had failed ; and the 
little Goorkhas carried off the reward that had been offered for 
his destruction. 

I believe that in this case too the reward was Rs, 500, 
There is a general belief that the skin of a man-eating tiger is 
mangy. ‘The skin of this particular tiger is vow I believe in 
the possession of Mr. Parker, Distriet Superintendent of Police, 
Sabarunpore, and I am assured by a gentleman, who has seen 
it, that it is a very fine skin with a thick glossy coat. 

f° _ Itis supposed that a tiger turns “ man-eater’” only when, owing 
| either to a wound received or to old age, he becomes incapacit- 
ated from running down his natural prey. This may be trne in 
some Cases, but is not I believe a generally established fact, as 
| instances have been known in which neithor of these conditions 
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. L—Geograratcan Distarrvrion.—In Coorg teak grows in 
a zone of from two to six miles in breadth along the eastern 
bonndary, at a rough ‘calculation 40 square miles, mixed 
with other deciduous trees, such as Ferminalia tomentosa, 
Pterocarpus marsupium, Dalbergia latfolia, and Anogeissue 
latifolia, 

It is also found occasionally in clumps at the bottom of 
the Western Ghauts. 

IL.—Rxquinements As To :— 

{@.) Climate.—The temperature of the decidnons forest 
ranges between 56° and 96’, seldom below or above these limits, 
Teak is seldom seen in Coorg above the altitude of 3,000 feet. 

Moisture.—Teak does not attain large dimensions with 
a rainfall of less than 45 inches, but we have no certain data 
as yet. With a small rainfall the tree grows stunted. At the 
bottom of the Ghauts it flourishes and makes rapid growth 
with a heavy rainfall, probably 200 inches. About two-thirds 
of the rainfall is from the south-west monsoon from the 15th 
June to the 15th September, and the rest from the north-east 
monsoon from the 15th October till the end of November. 
In March, April and May there are occasional thunder showers, 
February, March, and April are usually hot and dry. 

(b.) The soil should be a rather stiff loam, must be of good 
depth and fairly well drained, but at the same time enpable 
of retaining some moisture, It does not object to ferraginous 
soil, nor toa moderate proportion of stones, and from the 
frequent presence of lumps of lime found in Coorg teak wood 
it may be inferred the soil is often calcareous, und not exactly 
congenial to teak. In the deciduons forests the upper layer of 
soil, varying from 9 to 18 inches in depth, is a black vegetable 
soil, This layer of soil is-extremely rich, It is friable and 
easily worked. Beneath is generally a. stiffish loam several 
yards deep, light brown and sometimes yellow in colour. ‘The 
underlying rock, whieh is very rarely ‘seen in these forests, ia 
generally gneiss, 

(0) Loeatity—-As already stated teak is not found often 
above an altitude of 3,000 feet ; the deciduous forests of Coorg 
and of Mysore are from 2,500 to 3,000 feet above sea level. 
It grows equally well in all aspeets. It prefers a gentle gras 
diont, such as will carry off the water, but docs not like stocp 
land. Thus it grows best in undulating country with low. 
rounded hillocks. 

. Below the Ghants it is found on well-drained rounded knolls. 
and spurs, 

T11—Drmenstons.—The average height and girth attained 
in Coorg is 8 and 80 feet respectively, but the girth measure- 
ment in the south-eastern forest, in which grow the finest 
teak, is often much exceeded. A few trees there measure as 
much as 15 feel in gicth, Thuy are old trees which we have 
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at present no means of turning to profit owing to their great 
size, The maximum height is about 120 feet. Below the 
Ghants it does not grow to a great height, but is generally 
stinted owing to its exposed position, but tho boles attain = 
large size. 

IV.—Hasrr.—The ramification is diffese, the branches 
nearly at right angles to the stem. The folinge is Hght let- 
ting through light and sunshine. The crown is egeshuped 
in a solitary tree, eccupying about three-fourths of the tree’s 
height. In the forest it occupies from half’ to two-thirds of the 
tree’s height. The length of the bole of a tree in the open is 
about 15 feet; in the terest about 80 feet. 

V.— Rak CANNOT THRIve MNDER cover.—Tt will axist but 
will make no growth; it gets bent and lanky ; but with its leading 
shoot free it will grow and flourish. Teak rarely pierces througl 
cover unless it is very light. Even under teak cover, itself 
very light, young teak does not thrive. In some portions of 
tho’ Coorg’ forests, whieh were very badly treated before thé 
establishment of the Forest Department, and in which teak 
was cut out recklessly, neither teak seedling nor coppice have 
Leen able to grow owing to the bamboo cover, But young 
plants will exist for years under cover, hardly making any 
growth, aud will recover when disembarrassed. 

It objects to interlace its branches, and its Lead becomes con- 
tracted by contact with other trees. 

VL--Prasistence or Leaves.—The leaves fall in February 
and begin to reappear soon after the jungle fires, and the trees 
get their full foliage by the middle of June. 

Vil. Teak BacoMes FertILE aT BnrweENn 20 ro 30 years 
in plantations, often much sooner. But seed should be chosen 
from trees 50 to 60 years old. It flowers in June and July, 
and the seed ripens in March. The seeding ig annual, but in 
fuvourablo years it is much more prolific than in others, Au 
early monsoon, such as that o€ 1879, which commenced in 
Coorg with aheavy berst on the 28th May, destroys a areat 
part of the blossom. A very light monsoon, like that of 1877, 
is also unfavourable to tho seeding. ‘The seed has considerable 
vitality, and could probably bo kept several years without lose 
ing it. Seed sown in the ground, which has failed to germinate 
in the first year, will often do so in thesecond. It is frequently 
destroyed by insects, which bore inio the outer covering when 
itis yousd and soft and eat the kernel. 

VIIL—feax seep 1s Nor easy oF Germixation.—For enltural 
purposes it is soaked for 48 hours in water before it is sown, 
in order to soften the hard shell ia which the small kernel ig 
contained. In nurseries, unless the seed has been very well 
echasen, a very stall proportion of the seed put down gers 
minates, because a large proportion is plereed by insects and 
loses ita vitality. Is is believed that this pierced seed lias 
tendency to tall from the tree soouer than the healthy seed, 
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and on this aceonnt we always try to get our nursory seed 
gathered from the tree itself, not collected under the tree. 

Tn the forest young plauls are nol seen unless there is an 
entire absence of cover—not even under fhe light cover of old 
teak foliage. On the other hand in open spaces a number of 
seedlings will frequently be seen, 

There is some reason to believe that jungle fires aid the 
germination of teak, It is very possible that the eharring of 
tho outer shell may help germination. Also the destruction 
of underwood will let in the necessary light and air without 
which the young plant would not persist. On the other hand 
the fires must destroy annually a large quantity of teak seeds, 

IX.—Teak sHooTs HASILY FROM THE Stootand will do so 
under favourable conditions np to a great age. Stools of trees 
250 years old, and of even older trees, will sometimes cop- 

jee, 
: X.—AS REGARDS THE RAPIDITY oF GRow?TH in the small plans 
tations in Coorg plants grow to a height of 35 feet and 1 foot 
Ginch in girth in 10 years. There would be presumably a similar 
growth under favourable conditions in the forest. 

In the latter case, however, they ure often dominated by short~ 
lived. soft-wood, such as Kydia calycina and Grewia tiliafolia, 
and simply hold on to life, making very trifling growth until 
room is made for it by one of the dominant trees succumbing. 
In other cases the plant gets continually burnt down until a 
shoot of sufficient height and strength is produced to defy 
the fires. ‘Uhis then makes rapid growth, unless it gets covered 
up by soft-woods. 

Ring counting on stools of trees in the forest give most 
variable results. Woe find trees, after growing very slowly 
for 150 years, will suddenly put ont great vigour and add an 
inch of growth in eight yeats— the same individaal at 50 years 
having only been able to make an inch in 20 years. 

In the accompanying table No. 6 sinmp shews 28 rings to 
the second inch, shewing thati¢ was long dominated in its youth. 

Judging from the ring countings which have been made in 
tho Nalkery forest, the best tesk forest in Coorg, it must take 
250 years to make a first-class sized tree 6 feet in girth at 
& feet from the ground. In a plantation, the same size would 
probably be attained ab little more tham half the age, or say 
150 years. In the plantations in the hot steamy climate of 
Nilambur, this size will, jadging trom the growth, hitherto 
pe attained at the age. of 80 to 90 years, 

Tt is burnt down when young by forest fires, often year after 
year, only to send up a stronger shoot each time, till at last 
3t gets above the fire’s reach, After this it is little affected by 
them, until they pass their maturity, when. the fires gradually 
eat into them at the bottom, but so gradually that asa rule 
the tree at length suecumbs to decay from the top, Insects 
sometimes attack the young branches of teak plants raising 


TEAK, 243 


wooded rings on them, making them look as if strang with big 
heads ; two or three such are often seen ona branch. It is not 
apparently much injured thereby, but their presence pro- 
bably denoles an unhealthy stule of the tree. Young plants 
are sometimes bored in the stem by grubs; this is remedied 
by cutting down the bored stem, and is not sufficiently general 
todo much damage, 

Deer and cattle do little damage to young tenk in the forest. 
Cattle boys do more damage in mischief than their cattle. 

In para, V it has alrendy been stated that teak is very much 
averse to direct cover, even of the lightest. It grows lanky 
and crooked, but recovers itself when disengaged. With our 
other hard woods, if started at the same time and kept free of 
rapid growing soft woods, it can take care of itself fairly well. In 
mixed forests it often becomes dominated by the soft woods, 
as also by some of its companion hard woods, such as 
Pterocarpus marsupium and Terminalia tomentosa, which 
grow to agreater height. Its growth is much retarded thereby, 
hut it is long suffering, and having lasted out its tormentors, 
inakes a fresh start. 

It is generally found in mixed forest with Terminalias, 
Pterocarpus marsupium, blackwood, &c., but often a clump of 
teak trees is found in the forest. Sometimes in high forest: 
an area of two or three acres is seen full of teak, with here and 
there a tree of another kind, 

A few instances of this sort are to be seen in the Nalkery 
forest in Coorg. In some parts of Mysore there are coppice 
forests of almost puro teak. Here the superior eoppieing pro- 
perty of the teak, its ability to withstand fires, and the respect 
with which it is treated by the natives as a reserved treo, have 
loft it in sole possession. 

XI.—REsvULts OF EXPERIENCE SITHERTO GAINED REGARDING 
ITS ARTIFICIAL COLTIVATION.—Attempts: to raise teak in the 
forest by direct sowing have always been lamentable failures, 
and appear to lead to nothing but disappointment, loss of time 
and money. 

Puanting.—The best way to raise the plants is to make 
nurseries in February and put down the seed in the beginning 
of March, and water profusely. 

‘The seed musi be steeped in water for 48 hours before being 
put on the beds, It is necessary to put down a. very large 
quantity, 28 only a small portion ’of it germinates. ‘The beds 
should be carefully made with adiminutive wall all round them, 
three or four inches high, to keep in the moisture to a certain 
extent, otherwise the surface of the nursery would dry up again 
as svon as the watering was left off, the season of year being very 
hot and dry. ‘Phe seeds, if well watered, germinate in three 
weeks, and by the breaking of the monsoon many plants are 
four inches high and ready to plant out. 

The plants should then be put out in pits one foot deep at 6 or 
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64 feet apart, which have been ready prepared. Planted at for- 
ther distances than this the yeung plants take a long time to close 
np over the ground. 8%8 feet and 10% 1G feet have both beer 
tried in Coorg, the result being an enormous crop of weeds on 
the ground, which has to be continually fought against as 
groat expense, in which the teal plants grow im a Jangnish- 
ing way. At Nilambnr 63 fect x 6$ feet is ssid to be the best 
distance, so that in Coorg probably 6 feet x 6 feet would be the 
proper distance, as it is not such a foreing climate. 

In planting out due care should be taken not to injure the 
roots, and the plants should in no ease be handled by the naked 
hand more than is necessary. They should, when taken ont of 
the nursery, be placed on a piece of Lark and esrried on it to 
the pit, The workman then thrusts his left hand into the 
middle of the pit, which has been previously filled with soil, 
and makes a wedge-shaped hole in the soil. He then takes 
a plant up with his right land and transfers it to his left which 
he has kept upright in the pit, and keeping it in am erect 
position with the thumb of.his left hamd, he gently fills in. the 
earth with his right and withdraws his left, He should them 
press the earth down gently round the plant. 

The whole of the area to.be treated should be planted in the 
first burst of the monsoon, and subsequently, after each break, 
it should be goue over again, and apy vacancies should be filled 
up. 
If this be done systematically, it should require no supplies 
thereafter, and it is always unsatisfactory to have to supply 
vacancies a second year, 

Another great aecret of success is to have a perfectly clean 
felling, 

In most of the old plantations in Coorg jungle trees were 
Jeft here and there, which are new a senree of great annoyance , 
many of thom have to be girdled to the heart wood before they 
will die. 

Towards the end of the monsoon the weeds should be cut 
over, and the plants hoed round. 5 

Tn snbseqnent years two weedings will be necessary, until 
the plants begin to close up at five or six years old. 

After this it will not asa rule be necessary to do anything 
till the plantation is ten years old, when a thinning should be 
made ; after which ropeuted thinuings are required at intervals 
of three or four years, the interval becoming longer aa the 
plantation becomes older. Parsimony in weeding in the early 
years is a great mistake ; the weeds should never be allowed 
to get over the plants. If this is attended to, the phintation may. 
bo said to be established the fourth year. 

In favourable localities, where labour is to be goé with 
freility, the cost would probably not exceed Rs, 50 per acre 
for the six years, but in Coorg, labour being expensive, the cost 
is higher, : 
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The Cape Sorests. 


Report or THe Supeginrenpenr or Woods anp Foxssrs, 
M. te Compre Vassetor pe Reeng. 


(Continued from page 153.) 


Tit. 
Conpition or Wett-Known Counretes rom A Forrsten’s 
POINT OF VIEW. 


Remarke on manage: Having shown the part which forests play 
tooo of tis temeete of in the constitution of climates, we will now, 
statistics of yield, ex- in order to judge by comparison of the cir- 
aera er enn enmstances of the Coluny iu relation to its 

% extent of timbered lands, cast a rapid 


glance over the extent of the forests in well-known countries. 


Swepen, 
Total area on +» 51,530,000 morgen. 
Forests +e «+ 20,430,000 7 


or more than 40 per cent. of the territory. The annual pro- 
duction is 1,050 millions of eubic feet. 

The Crown forests have an area of 3,980,000 morgen. 

Production is exceeded by consumption, exportation in- 
eluded ; and the result is the gradual destruction of the forests. 
The Government, however, devotes annually a sum of £12,000 
to the acquisition of forests in order to enlarge the Stute 
domain, and thus endeavours to secure conservation of a tim 
Lered area sufficient for the country. 


Norway. 
Total area “ «+ 86,784,000 morgen. 


The wooded area comprises between 7 and 12 millions of 
morgen, 
Barrisa Isis. 
Total aren, . aS «+ 76,000,000 aeres. 
Forests «+ is i. 1,500,000 4 

Timber for constructive purposes is produced in the Crown 
forests and in private domains, and is found, to «large extent, 
in quickset hedyes, parks, and isolated plantations. 

Dr. Beeker estimates thata property which does not possess 
trees, with trunks of various ages, equal in value to twice the 
rent of the estate, is not sufficiently stocked with timber, 

Besides the timber which she receives from her Colonies, 
England imports annually from Sweden 5,600,000 cubic feet 
of sawn wood, and algo considerable quantities from Germany, 
Austria, and Russia. 
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Brrrisn Invia. 


‘The total area exceeds 400,000,000 morgen. 

Besides the timber absorbed by local establishments, the 

Forest sat recrait. forests reserved by the Goverment oceapy 
ed by solected British ath area of rather more than 50 millions of 
ghiects tained a6 morgen, These forests are managed by an 

auey. vane 7 

adininistration recruited by meaus of young 

men selected by the Queen for studying the art of forestry at 
the French School at Nancy. These British subjects are ‘not, 
however, provided with appointments until they have showa 
themselves capable of filling them satisfactorily. 


Cyprus. 
Total approximate area +e 1,200,000 morgen. 
Woods and forests +e 200,000, 


Boon after taking possession of the island, the British 
Government applied for a French expert to organise the forest 
service there, ‘This officer is now at work, 

Dominion oF Canapa. 
Total area . see 170,500,000 morgen. 
Forests saa ve, 93,200,000 

The rapidity with which disafforesting has taken place in the 
country has already caused the gravest apprehensions in certain 
parts of this continent. 

New Zzatanp. 


Total area os aa 81,700,000 morgen, 
Forests oe ) 5,660,000 ” 
Maonitivs. 

Mauritius, now be. In this island they are replanting with 
ing replanted, the conviction and zeal taught by experience 
acquired at great cost. 

Denmark. 
Total area oe 4,400,000 morgen, 


Timbered area... 232,000, 

The area managed by the Government is of about 45,000 

Foresb agente paid morgen. It comprises cultivatable lands 
by a percentage on conceded to forest agents, whose emoluments 
profits. 3 is 

take the form of a percentage on the profits 

of the productions of the forests. It also includes lakes and 
roads, 

From 1871 to 1875 the excess of importations over expor- 
tations had risen to 11,200,000 eubie feet. 

Sinee 1805 Denmark has bestowed serions attention on 
replanting, and since 1864 the Government has pressed for- 
ward this work with redoubled and patriotic energy.* 


* Dr, Muller, Professor at cho Academy of Agriculture and Forestry, Copenhagen, 


248 THE CAPE FORESTS, 


Russta. 
Total area. oe aw» 562,795,000 morgen. 
'Limbered area ... ase 224,000,000 3 


of which 147,600,000 morgen belong to the State. 

The forests, although covering mere than 40 per cont. of the 
total surface of the Empire, are very unequally distributed. 
They preponderate in-the northern provinces, where they form 
an unbroken belt between the polar regions and the 59th degree 
of latitude, bub are very scanty in’ the southern provinces, 
without the possibility of establishing the requisite equilibriam, 
Moreover, while exporting a great quantity of timber (valued 
in 1871 at £2,247,153), the Government has been none the 
less compelled, by sheer necessity, to carry out works of replant- 
ing in the southern provinces. 


France, 


Total area ass 61,395,000 morgen, 
Timbered area 9,300,000 i 
of which 8,488,000 morgen are subject to forestry regulations, 

There are also eight millions of morgen in furze, heath, and 
common brushwood, which do not exercise anything like the 
same influence as trees do, and are considered as wasto lands 
from which no revenue can be derived. 

The timber imported in 1878, the last year for which T have 
particulars, represented a capital sum ef 220,600,000 francs 
(say £8,824,000), exceeding by £7,500,000 the value of tho 
exportations, 

Weramce is generally considered as insufficiently stocked with 
timber. 

On the central plateau, in the Cevennes and on the Pyren- 
nees and Alps, large extents of forests exist, However, the 
English writers, Forbes, Tyndall, and Whymper, give a me- 
Jancholy description of our mountains, But the Government 
is pursuing energetically, and with complete sucecss, the re- 
wooding of the denuded parts. The works undertaken in exe- 
eution of the law of 1860, extend over more than 80,000 mor- 
gen, and it is roughly estimated that they onght to embrace an 
area of more than 800,000 morgen, or ten times the area ori- 
ginally estimated for. 


ALGERIA. 
Superficial area . 72,000,000 morgen, 
Forests (about)... vee 2,800,000, 
Say one-thirtieth. 
Opinions are unanimous as to the insufficiency of the wooded 
surface of this country. 
The Municipal Council of Tlemcen has unanimously adopted 
the conclusions of a report in whicit it is stated — 
You have all remarked, Gentlemen, that years of drought 
follow the detimberiug which is going on, Numerous springs 
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‘ave dried ap, and the yield of those which we so much admired; 
and which used to supply us with abundance of water, has 
diminished by one-half. With respect te France, it is gene- 
rally acknowledged in theory, as well as a practical necessity, 
—as much in regard to climate as in view of keeping up a 
supply of wood-for fuel and for constructive purposes—that 
one-fifth of the area of hor territory should be reserved for the 
culture of forests. We may therefore admit, without laying 
ourselves open to the chatge of exaggeration, that in Algeria, 
on account of its elevated temperature, hot winds, and the ari~ 
dity of the neighbouring countries, the timbered portioa should 
be increased to one-fourth of the total area,” 


Cocuty Crina. 
Total area ie w+ 6,540,000 morgen. 
Timbered a v= 980,000 
Say 18 per conf. of the total area. 
Mantiigtue anp Guapalours. 
The forests occupy from 20 to 25 per cent. of the total area. 


Bevcrom. 
Total area fad ss» 3,530,000 morgen. 
Timbered ae : 564,000, 
The importations exeoed six millions of cubic feet, 
Tn 1854 the Government promulgated a Forest Code, con- 
taining severe penalties; and in 1864 established a School of 
Forestry at Bouillon. 


Geeman Enrree. 
Total area mn «++ 68,372,600 morgen. 
Foresta ae we 16,454,780 4, 
or a little more than a fourth of the total area. 

Forests are regarded in this Empire as an element essential 
to the national prospority, and ave, therefore, conserved and 
treated with scrupulous and attentive care. 

A law of the Kingdom of Saxony enjoins the State to ace 
quire all forests of which the public interest demands the 
conservation, 

Avsrptan Honeany. 


Avsrrian Crs-Lrmvanta, 

“The north-western region, comprising Bohemia, Moravia, 
Silesia, and_the plain which occupies the left bank of the 
Danube in Upper and Lower Ausiria—that is to say, the rich- 
est and most populous provinces of the kingdom—is a country 
whose forests oceupy 29 per cent. of the total area.” “ Here,” 
saya Mr. Wesseley, “is a community of pre-eminent intelligence 
in whose midst forestry societies flourish; where tho forests, 
instead of being stocked, as those of otber parts of the Empire, 
with the species implanted by nature, are composed of the 
varieties which the hand of man has substituted for them. The 


32 
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latter have been planted partly on account of their complying 
more satisfactorily with the demands of consumers, but chiefly 
on account of their superior valuo from an investor's point of 
view. It may, therefore, be said that in this region the forests 
are the work of man ina sense similar to that applicable to 
agricultural or industrial productions. Several railway com- 
panies use wood as fuel in their locomotives.””* 

‘Tho forests of Austrian ‘Trans-Lithuania have not been ex- 

‘Autrion ‘Trans - amined sufficiently for us to state their area. 
Lithuania, This region, however, is abundantly stocked 
with timber. 

The excess of exportations over importations amounts to 
£2,335,100; nevertheless, Austrian Hungary, with all its 
wealth of timber, is nono the less compelled to carry out works 
of replanting, 

The coast region, from the Duchy of Gorz and Istria, tothe 
southern extremity of Dalmatia, including the slopes of the 
Alps abutting upon them, was formerly flourishing and fertile, 
jnasmuch as it was protected by fine forests, whenco the 
Romans, and subsequently the Venetians, obtained timber for 
ship-building, But abuse of pasturage, reckless felling, and 
grabbing up, have caused a larga portion of these forests to 

‘The “Kare” Do- disappear, and the region has been transform- 
pert, how caused. ed into the stony and sterile desert called the 
Karst, with somo fow and thinly-wooded patches scattered over 
it like oases. Great efforts are being made, however, to re- 
plant this region.t 

Spain. 
Total area ae .-« 68,140,000 morgen. 
Foresis oe ae 5,990,000 
of which a portion is brushwood. 

The quantity of timber is notoriously very insufficient, and 
an Act, dated 11th July 1877, provides for replanting, which 
operation is entrusted, like the administration of the woods, to 
the Corps of Ingenieros de Montes, Yeeruited from the Forestry 
College at the Hscurial. 

Ivaty. 
Total area wn .. 84,418,880 morgen. 
Forests ane 4,712,000 i 

In Italy also the necessity has been proved for extending the 
timbered area; and in 1877 a law was passed, designed to pro- 
tect tho forests, and to givean impulse to works of replanting, 

GREECE, 
Total area ve 
Forests ee 
Say 15 per cent. of the total surface. 


6,046,000 morgen. 
950,000 45 


Report made on tho Vionna Exhibition by Professor Mathieu. 


+ Boport by Professor Mathieu on the Vicona Exhibition, 1874 
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Rous anta, 
Total area ie. a+. 17,790,000 morgen, 
State forests vee 950,000 35 


I have‘no exact data of the extent of private foreats. 

These particulars have been collected by M. B. de la Grye, 
French Forestry Expert, charged by the Government of Rou- 
mania with making a reconnaisance of the forests of the 
country, 


Turkey in Evroes. 


Total area rap «81,400,000 morgen. 

Forests ae nee =—:1,657,000 
Turkey mm Asta. 

Total area oes «+ 145,000,000 morgen. 

Forests ae we 3,284,000, 


These extents have been estimated by M. Bricogne, Forest 
Expert, whose services the French Government had much 
pleasure in placing temporarily at the disposal of the Ottoman 
Government, 

Unirep Starts oF AMERICA. 

L have not, at (his moment, documents sufficiently procise to 
enable me to give figures. The data of those, however, which 
I have before me, show America to possess very rich forests ; 
put she is considering what measures shoud be adopted in con- 
nection with the decrease of her timber. Several of the States 
have passed laws for secwing the replanting of their 
territories, 

From this cursory examination of various facts, it will be seen 

Very small extent of that even thoso countries, possessing the 
forosts in Capo Colony, fewest forests, are much better wooded than 
the Cape Colony is, even if my estimate of its timbered area 

Indigenous timber. Were too low by one-half or more. But the 
Colony possesses excellent kinds of indigenous timber. 

The small quantity of forests which it includes would suffice, 

Present forests of if properly conserved, improved, and en- 
ee ad might un- Jarged, as regards the present, for the 
supply ite present Tequirements of a population still few in 
wants, number relatively to the extent of its 
territory. 

Fexcellent nature of Finally, tho exceptionally good nature of 
ail and prospects of the soil renders success certain if the work 
success in replanting. . : 

of planting the mountains and the sandy 
coasts is undertaken with determination. 

But the development of the Colony is, at this rate, like the 
idea expressed in these words :—“ Forests precede a population 
and deserts follow it.” 


(End of Part IT) 
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PART IIL 
RECOMMENDATIONS. 
Examination of + The Colony possesses very few forest in 
Crown Forests. comparison with the extent of its territory. 


No time should be lost in examining with the greatest care 

Surrey of Ctown all thuse portions of the forests which be- 
forests, loug to the Government, and, in condueting 
auch an examination, to make a classification of their contents 5 

Conservation ure and they should also be surveyed by making 
gently necessary. a plan of the untimbered area necessary for 
their maintenanee, while steps should be taken as soon as 
possible in regard to most active measures for ensuring their 
conservation. 

The question of ownership should be decided without delay, 

Question of owner- at least in so far as concerns lots in litigation 
Pane be promptly in order that the true owner, whoever he 

may be, shall be able to look after his own 
interests, in the ease of a private property, as well as for the 
public interests in that of property vested in the Crown. 

By a practice analogous to that recognised as necessary in 

Sweden, in the Kingdom of Saxony, and 

oe of reste, Neo. in France, if, in the recently annexed 

territories, snch as the Transkei, for instance, or elsewhere, 

there are‘forests, endeavours should be made to acquire them ; 

this being the only means of proventing their spoliation, and 
ultimately their complete ruin and destruction. 

Reason for conser ‘The Crown forests ought to be eonserved 
pation of Crowe and improved with all the more care om 

account of their limited area, The chief 
cause of their destruction is fire. 

Tn order to preserve the forests from fire, it is necessary, first, 
Preservation from to clear the borders of the forest.by burning 
re. in winter the grass which covers the ground, 
as is now done by Captain Harison. 

Clearing away In the second place, we must elear the 
agbris. forest by removing the débris of felted trees,* 

Tho next step will be to eut, at intervals of about every 200 

Fire-paths, to arrest. yards, paths which will serve the double 
progress of amos. purpose of arresting a fire, and of facilita- 
ting the removal of timber, while at the same time contributing 
to the proper surveillance and control of the forest. 

Finally, there should always be a sufficient supply of seeds 

sik of weds wnt in store and of plants in nurseries, iz order 
plants, that as soon as the ground has cooled the 
‘burnt tracts may be replanted. 


¥ -Waggons and ‘oxen shoul be placed froma time to time at the disposal of Captain 
$larriaom to enable him to clear the districts where timber hae been felled.” The 
proceeds of tho sales would wore than cover the interest on the capital expended, 
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It will be necessary to decide whether the foregoing measures 

Crown foreste on ave legally applicable to Crown forests 
private farms. situated in tho midst of farms, as well as to 
those in locations. 

It will have to be determined also if it is necessary to intro- 

Legistation on duce an Act embodying preventive measures, 
Forestry matters. gotting forth responsibilities, enabling re- 
pressive measures to be enforced, and supplying the void which 
now exists in our colonial legislation with regard to forests. 

Our forests are far from producing, either in material or in 

Present general. “Money, such resulis as the active nature of 
management. the growth of trees and the consumption of 
the Colony would lead us to infer is the case. 

Investigations must be made into the age at which the trees 
may be felled, and into the capability of each forest. 
ial insteuctions ‘Special instructions should be drawn up 
forest lot. on this subject in regard to each forest lot. 

Among the species which stock the forests two kinds alone 

Demand for stink- are very much sought for, viz., stinkwood 
wood and sneerewaod. jn the eonservation of the Knysna, and 
sneezewood in the Enstern Districts. 


for en 


Objection to i+ ‘Thesystom of felling by license has a 
Senne syetemn. tendency to cause these two woods to dis- 
appear. 


‘a order to increase the production in material and money, 
System of alo of and to keep up the supply of the foregoing 
peel ear pone valuable species, the ordinary fellings shoald 
ae * pe rated or assized according to the limited 
areas on which the material for disposal and that reserved shall 
have been previously noted, clearly indicated, and invariably 
marked. The part of the forest destined for felling should be sold. 
at so much per foot by public auction, in order that the felling 
may be made conformable to the clauses of the conditions of sale. 
In cases where existing circumstances may not render a 
Resictona regards POblic salo immediately desirable, agres- 
ing sale and felling of ments for felling should be made upon 
sacezewood and stinky gonditions as near as may be to those of 
woud. 7 . - 7 
public sales, or licenses should be issued with 
due regard to the defined contents and under similar couditions, 
or the Government itself might undertake the felling. 

Thus, by following ono or other of the foregoing modes of 
procedure, we should eventually arrive at the best system of 
selling by publie auction, 

‘Asa temporary measure, at places where thore will be large 

Fulfilment of Con. contracts in course of exeention, endeavours 
tract: should be made to arrange with the con- 
tractor reasonable conditions for the extraction, on his own 
account, of timber which, in the interests of the forests and of the 
public, should be removed. 
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At the same time.a certain number of thesnperfiaous and 

Decayed wood, re- decaying trees, scattered over various dis- 
moval of, tricta, should be noted, marked, and seld, or” 
cleared away, either in independent lots or in groups. 

Forestry operations should be conducted in such a manner as 

Stinkwood and to encourage as much as possible the replen- 
mecrevoos growihel ishing diffusion and growth of stiukwood 

; and sneezewood in their respective districts. 

It being a principle that those who cause damage should 

Stipulations in fel. make it good, and as felling always causes 
ling lieense some waste in the forests, contracts made 
with purchasers, contractors, and licensees should always stipu- 
late the number of working days allowed, in order that the 
Conservator may ntilise these days in the manner most advan- 
tugeous to the interests of the public. 

For the purpose of facilitating the removal of the timber, 

Transportof timber, and consequently its sale, waggon-roads 

‘Hooda. should be constructed in all the forests where 
practicable. 

A movable section of the Deeauville Portable Tramway* 
should be available for each forest, and, 
being laid along the fire-paths branching out 
from the waggou-roads, would thus form feeders to these main’ 
roads or base lines of communication where felling is going on. 

‘Whenever a new road has tobe made through a division or 

Clearing for new district containing forests, the departments 
roads; co-operation of of Publie Works and of Woods and Forests’ 
Separtaionts: should co-operate in order to ensure that, in 
clearing away the trees, the felling of timber should be strictly 
limited to as much only as is absolutely necessary for the exe- 
cution of the work, 

Sawing-mills should be constructed near water-courses, and 

Sawing-miils with could use the water as their motive power, 
‘water power. as well as at points situated between dis- 
tricts where much timber would be sold in small quantities ; 
and at stations, whence it could be forwarded to other paris of. 
the country. 

In order to ensure the replenishing of the stock of trees, 

Nurseries for ree a@ nursery should be established in the 
plenishing forests, vicinity of every district where felling ix 


‘Portgble tramways. 


* The “ Porteur Decauyille” 
Austria, Belginm, &e. 

Te took the First Gold Medal at the meoting at Galway s and the inventor reesived 
the Cross of the Legion of Honour at the Universal Exhibition of 3878. 

‘The line is composed of a series of sections of single lengths from 18 to 16 fect 
long, weighing trom 110 to 120lbs,, each capable of being put in position instane 
taneously without addition of cross pieces (or aleepers) of any sort. 

‘The width of the way (the gouge) is from 18 inches ‘to 2 feet; it costs at the 
factory from du. to’be the yard nin, Wuggone (carriages) adapted to. tho transport 
of woud, for carth works, and traneport of supplies of all sorts, ie, are wnanutnctured 
at the same factory, 


a email portable railway, patented in France, England, 
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going on; and particular care should be bestowed each year 
upon collection of seeds of the best kinds. 

As regards tho plots of ground to be planted in, the work 
must be carried on, according to circumstances, either by 
sowing or by planting; and there shoald be special instrac- 
tions issued applicable to each lot. 

In the divisi 


‘ions of George and of tho Knysna, in deter- 

Immigrant allots mining the land to be allotted to immigrants, 
ments the basins in which water-courses take their 
rise should be reseryed, as well 2s the slopes between which 
they flow, and, along the sides of the hollows, x zone of 

Government reser» breadth sufficient for the proper protection 
vations on above, of the slopes. Co-operation between the 
Immigration Department and that of Woods and Forests would 
ensure the carrying out of these arrange- 
ments. I have reason to believe that the 
cost of replanting per morgen would not be excessive. 

In the first place, the Government still possesses sufficient 
land in the districts where re-wooding is most necessary, 80 
that, for a long time to como atleast, there would be no neces- 
sity to employ in the purchase of suitable laud any large -por- 
tion of the funds set apart for that purpose ; while in many 
places plantations by seeds, protected from fire and from eatile, 
would suflice for the formation of new forests. 

In every case ibis urgently necessary to provide for exami~ 

Examination of nations from a forester’s point of view, the 
rest lots and reports results of such examinations being embraced 

ereon, before aaleof « fs bad 
eee, bees aad in special reports, and always henceforth to 
reasons for so doing, precede the public sale of Crown lands. 
This course furnishes the only precaution possible against tho 
aale of land on which reforesting is desirable ; and this should 
be done whether any. forest exists on the land or not, so that 
no necessity should arise for sooner or later purchasing lands 
ata price far in excess of their actual value. 

Iu order that this precautionary measure should not too 

Classification of much embarrass the sale of land, these ex- 
Crowa, land lots. aminations should be first made with regard 
to surveyed lands, and afterwards of those lots on which sur- 
veys are in progress, classifying the Crown lands under pieces 
well howd be reserved for wooding, and those which should 

e sold, 

Forost land deserib. _ Under the head of “ Forest Land” should 
od in detail, be classed the following :— 

Tst—-Ground devoid of vogctation, and situated on the snm= 
mits or slopes of mountains, extending to a level to be ulti- 
mately fixed for each division, Care should also be taken to 
specify those parts of the soil where forests are considered. 
necessary as giving shelter from wind, and becoming conden- 
sers of atmospheric moisture. 


‘Replanting lands, 
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2nd—All ground having steep slopes, and those subject to 
erosion by water; and particularly those covered with débris 
of roeks, and shifting earth liable to be carried away to the 
mouths of rivers. 

3rd.—Belta of land on which trees wonld be useful to protect 
the soil against erosion by rivers and torrents. 

4th.—Lots uecessary to form in each natural basin 2 wooded 
surface sufficient to control the action of water along their 
sides, 

5th.—Tracts which should be wooded in order to protect the 
dunes and the coasts against the encroachment of sand and the 
injurious consequences of wind. 

6¢4,—Ground which may be specially adapted for the growth 
of stinkwood and sneezewood, in order to satisfy the future 
needs of the Colony as regards these two valuable kinds of 
timber, 

7¢h.—Ground surrounding railway stations and_platelayers’ 
cottages, or traversed by the different lines of railway.* 

8th.—Ground, which can be most easily wooded, in loca- 
lities where there is not, within a radius of 35 miles, a 
sufficient number of lots reserved under the conditions already 
stated with regard to timbered forests, occupying at least ‘a 
tenth part of the territory, whoso necds with regard to timber 
require to be satisfied, 

The formation of pine forests from seeds should be tried 

Replanting of in those localities where ouly firewood is 
Bushes. at present produced. Special instructions 
should be laid down for each lot, 

Trees used in manufactures, the olive, mulberry, oak, cork, 

Experiments with &c., should be tried on lots which appear to 
various kinds of trees, suit them, and which could be subsequently 
let or alienated without injury to the forest. 

A piece of ground should be selected on the flats, for making 

and on tho fats experiments with trees whose introduction 
for exporimental pure would be profitable, where we could watch 
ea their growth, study their characteristics, and 
observe, also, the effects of the treatments applied to the 
various kinds found in difforent parts of the Colony, 

In Europe such plantations are held in very great value, 

The German Empire alone possesses seven forest nurseries. 
According to Dr. Baron de Seckendorff, Director of Plantations 
in Austria, and founder of the Plantation at Vienna, the object 
and usefulness of these establishments are thus described :— 

“Tho ohjoct of theso forest nurseries is to proceed with 

Forest nurseries method and persoverance in experimental 
aims and object. forestry, and to make observations with a 


* In pursuance of Resolution No. 3 of 1830, of tho Honourable the Legislative 
Council 
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view to ascertain the practical and reasonable principles. on 
which forest operations should be applied to the conditions of 
a country, as well as to discover and make known the influence 
which forests exercise on the physical economy of a country, 
upon its soil, and upon its elimate. 

“he means of creating, conserving, and profitably dealing 
with forests are to he studied; also their extension, and the 
different modes of their cultivation, in order to discover the 
enemies of the trees, such as insects and yungi; and what means 
should be adopted to exterminate them, The machinery, tools, 
and contrivances for transport, necessary for the working of 
timber forests, must also receive attention, Another object is’ 
to obtain suitable outlets, and to discover the best processes 
tor the utilization of the productions of the forests. In one 
word, these institutions take the initiative in all researches, 
with the view of drawing from the forests, with the minimam 
of expense and labour, the maximum of profit, and thus to 
augment the public revenue.” 

From a climatic point of view forests are absolutely neces- 

Locality for creation sary on the mountains extending from 
of necessary forests.  Komsberg to Compasberg, It is there that 
a great many of the rivers of the Colony take their rise; and, 
moreover, if the north-west winds reached the Karoo after pass- 
ing over forests, they would very probably pour down on the 
dry plains a larger quantity of rain. 

Planting the mountains of the Kareeberg would exercise a 

Planting of sandy salutary influence on every portion of the 
dunes. divisions of Fraserburg and Victoria Wost, 
comprised between this chain and the Nieuwveld, as far as 
Prambarg. The westerly winds would be cooled, and would 
bring more rain,if the sands on the Western Coast were planted.* 

Finaily, plantations on the heights, destitute of. timber, 

Planting along “Which command the banks of the Orange 
banks of the Orange river along a portion of its course, would 
iver, cool and moisten the north winds to the 
advantage of the whole country, 

The planting of the mountains and of their slopes, combined 

Riects of planting With similar operations on the edgos of 
the mountain sides streams, would bind the soil together; while 
and sandy dunce, plantations on the dunes would fix the 
sanda, and then, at no remote date, perhaps, the mouths of 
eertain rivers, now closed, would become practicable for navi- 
gation. 

1 do not hesitate to recommend this work to the most earnest 

Mountainoua locality Consideration of the Government, I am 
Teeommended for of opinion that it should be commenced on 
Piaktiag: the mountains situated to the south of Beau- 


havo described. in a pamphlet on the Sandy Dunes of the Coubro, the entice 
process of fixing sands 
83 
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fort; and, I believe, having already made an examination of 
these districts, and from particulars gathered on the spot, that 
there is every prospect of success in carrying it ont, I am 
supported in this opinion by Captain Hurison, with whom 1 
have conferred at length on the subject. 

With regard to the ways and means of creating the funda 

necessary to be provided for the expenditure 
VEE BES Nich ad undertaking of this mature. woold 
Crown inna lots. necessitate, 1 think they could be partly 
farnished by the alienation of lots, small in extent (say 10 
morgen), of Crown lands, which, for this purpose, might be 
sold in detail. Large tracts of these lands exist in the portion 
of the division of Humansdorp, known as the Tzitzikama. 

An alienation under these conditions wonld satisfy the needs 

Arvantage of abore of many people; would encourage the for- 
alienation, mation of small holdings entirely cultivated, 
in lieu of large undefined extents of pasture lands periodi« 
eally burnt 5 would attract to the country a numerous 
population, and would produce a considerable revenue for the 
Treasury. 

If, as I have been told, the woods of the Colony have been 

Uuiveation of im. properly tested, the results of these tests 
der. should be searched for. If necessary, fresh 
experiments should be made, in order te confirm and verify 
the former. 

When the value or worth of these woods shall have been 
officially and indisputably determined, they should be employed 
fa colonial public works for which they possess the requisite 
qualities. Care must be exercised, however, that the trees 
are never felled out of the proper season, We should follow 
the syatem of conservation which prevails in Europe. 

In order to render popular in the Colony the use of certain 

eects fr popu Kinds of timber hitherto but, little used, 
lavitug use of the though of acknowledged good quality, it 
Colonial woods gene- might perhaps be better to dispose of on 
rely: account of the Government, and in market= 
able sizes, a certain quantity of properly selected timber, which 
should be sont to the principal markets of the Colony for the 
purpose of being publicly sold. 

Thera is scope for inquiry as to whether the branches of 

Manufacture of /the trees cannot be profitably converted 
ebarcoul. into charcoal. 

In order to conserve and improve the forests of the Colony, 

Staff and to increase their production for useful 

7 purposes, as well as to create the timbered 
surface necessary, officers should be appointed for this work, 
‘and there should be an organisation to render individual effort 
efficacious by means of co-operation. I think that sucha 
staf should be gradually organised. 
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The divisions of George, the Knysna, and. Humansdorp, 
Forest conservation constitute the Conservation District of the 
of the Knysna. Knysna. 


The Conservator, Captain Harrison, has indeed done all that 

Operations of Capt. he has been able to accomplish, under the 
Eattivon, circumstances in which he has beon placed, 
towards protecting the forests entrusted to him. He bas care~ 
fully followed the instructions contained in the Regulations so 
as to insure felling the trees at the proper season, His efforts 
have been attended with no great results, because tho system 
of licenses does not allow of them; but he has, nevertheless, 
made efforts to localise tho felling of timber to places whore 
supervision was possible, and also for the removal of mature 
trees from the open sections. He has prevented the total dis- 
appearance of stinkwood from certain lots by forbidding the 
waste of this precious and rare kind for purposes for which wood 
of less valuable apecies are suitable, 


He has rendered real service by insisting on the use of colo- 
nial woods for sleepers and telegraph poles. 


He has busied himself in keeping woodcutters employed 
around the forests. 

He has shown trne discernment in the recruiting of his staff, 
being aware that the functions of ranger eannot be properly 
discharged except by respectable men drawn from the labour- 
ing classes, who will not endeavour to escape from the hard 
daily work which their occupation necessitates, and having the 
degree of intelligence and the information necessary for the due 
discharge of their duties. 

He possesses a thorough aquaintance with the woods, climate, 
and soils of the districts. He has experience in the service, 
and instead of confining himself to running in the usual groove, 
he has not ceased to search for improvements and to recommend 
~them. 

Whenever his assistance may be required in making the dis- 
positions necessary fur the management, improvement, comple- 
tion, and extension of the forest scheme of this district, I have 
no doubt that his experience will be very  usoful, because ex- 
perience is combined in his case with a mind amenable to all 
progress, 

At present it appears necessary to appoint an additional 

‘Additional ranger Tanger in the Forest Conservation of the 

for Rages Cores Knysna, in order to saporvise the felling 

" * in the locality where Mr. Dunn is preparing 
the 500,000 sleepers comprised in his coutract, 

The omissions and absence of co-operation in the forest, 

service of the Eastern Provinces have been 


Eastern provi ; i 
stern proviness: referred to in before. 
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Before undertaking in this district what is necessary for the 

Superior forest off. Conservation of these rapidly-decreasing 
cor, Appointment of — forests, it is absolutely essential that a 
superior forest officer should be appointed for the purposes of 
centralising the correspondence, adininistering the primary 
preservative measures against fire, aa well as against the un- 
sensonnble destruction of young saplings and felling of 
timber ; and to initiate investigations as to the durability and the 
felling of the timber, together with the capability of the forests, 

Qualifications of his officer should possess the following 
sbovo office, qualifications i— 

‘A knowledge of timber; 

‘A knowledge of the country 5 

‘A knowledge of the laws of the Colony and of the regula- 
tions of its Civil Service. 

He should be of such age, education, and social position, 
as would permit him to associate, on equal terms, with Civil 
Commissioners, 

He should possess sufficient activity to enable him to make 
the extended investigations in the forests which his duty 
demands, 

As has been remarked before, a ranger at Kieskama Hoek, as 
an Assistant to the Conservator, would be of great service. 

A third functionary is indispensable to the Colony, for the 

Oficer for replant. WOTKS of replanting on the flats, for those 
ing and general tor t0 be undertaken at Beaufort, for the planta- 
estry Work. tions to be continued there, and for general 
forestry service in the Western districts. 

In my opinion, for the purposes of determining the yield, 

Employment of a and making an inventory of the material 
brigasier. of the forests, and for stimulating the acti- 
vity of the other branches of the service, it will be necessary 
to procure the assistance of an experienced forester, from the 
clusa of hend-ranger (to be styled “Sub-officer, or Brigadier, 
of Forests”), heving a thoroughly practical acquaintance with 
all the details of forest work, and able withont delay to set the 
staff of colonial rangers at the work which forestry operations 
and fellings of timber for sale render necessary, including sur- 
veying and levelling, 

An assistant of tiis class was given in 1866 to every French 
agent charged with the survey of the forests of Turkey; and 
in this country, where it is necessary to establish a regular and 
permanent system for all the details of the Forestry Depart- 
ment, such a course is even more essential than it is else- 
where. No time, therefore, should be lost in satisfying this 
want. 

This organisation, when completed, will suffice for initiatory 

Organization of the Measures ; but as soon as the mode of fell- 
forestry staff, ing by agreement shall come into vogue, 
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and the exeention of forestry works, in addition to those proper 
to the conservation, improvement, and development of the 
forests, shall be decided upon and’ commenced, each superior 
officer will evidently need capable assistants, similar to those 
who are trained to nssist heads of service in India, and who 
will in course of time take their places, 

Tt has long been acknowledged everywhere that in order to 
take care of the forests we require officers who will study the 
trees from an economical point of view, as scientists and 
botanists do; who understand the cause and principles of 
growth and decay; who can prove, by demonstration, the 
experiments they inake, and at the same time justify an axiom 
by experience; and who will be competent to direct works in 
connection with félling and replanting. 

The British Government, as the result of experience, has 

‘Training of forest come to the conclusion that the best train- 
oficers ing is given in the School of Forestry at 
Nancy, and has entered into an arrangement with the French 
Government, by virtue of which each year a certain number 
of young men are selected to pass through the curricnlum 
of that school. During their stay at Nancy they are under 
the charge of Colonel Pearson, formerly Conservator of the 
Forests of India, 

I would submit that the Cape Government should, without 

‘ men delay, select four young men in the sume 
wok lenah geung cn vor as is done by the British Govern 
trained in Franco for ment; and since they would be, as colonists, 
forestry work, &&, Briti + Py ?. + iin 

ritish subjects, it would suffice, I imagine 
according to the terms of the existing arrangement, to uego- 
tiate with the British Government to this end, in order that no 
obstacles or delays may intervene. I consider this step 28 
the best possible thatcan be taken in the future interests of 
the Colony. The session of the course at Naney usually 
opens early in November, and the duration of the period of 
study is from two to three years, Thero is, therefore, not a 
moment to losa if advantage is to be taken of the ensuing 
scholastic year. 

Apecil sarvieas rene In France, forest officers are exempt from 
dered by Forest De- military service, strictly so-called, but they 
partment of Brenee, gonstitute an auxiliary army corps, which 

e rendered eminent services during the inva- 
sion,* 

1 think that a similar organisation could be made as regards 
the Forest Service of the Cape Colony. 


(End of Part III and of Report.) 


% Seo the commendatory remarks of the Due D'Aumale, with reference to the 
Buzaine Trial, and the letter from Goneral Gambrieis, 
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CONCLUSIONS. 


octamer up ct The general view of the course thus 
alended. marked ont comes under three heads, :— 

Jat.—The application of the best possible treatment to the 
existing forest lands, 

2nd.—The introduction of timber trees among the bushes. 

3rd.—Planting trees on Jands where forests are necessary. 

These three measures, pursued with energy, confidence, 
and perseverance, will lead to the following 
results :— 

1st.—To draw from the Colony itself all the wood necessary 
for its own consumption, By this means an annual sum of 
£500,000 or more will be expended here inatead of as at 
present, paid to foreigners; this is borne out by the Custom 
House Returns of Importations, and will, without doubt, Jead 
ton greater incroase of wealth in the future, in preparation 
for becoming 2 wood-exporting country ata time when wood 
will be mote scarce in other parts of the world. 

2nd.—To regulate the water-courses, and render drought, 
from which under present conditions the Colony suffers lesa 
frequent. 

8rd.—As a consequence of these two effects the develop- 
ment of colonization will be powerfully helped forward. 


‘Ends to be attained. 


THE DRY RAKHS OF THE PUNJAB. 
By Davuat Ram Boreaar, 

The word Raw is a Panjabi word, derived from Sanskrit 
Rakeh, wich means some thing reserved or protected, 

Formerly alf the villagers, who lived inside, or in the vicinity 
of the rakhs, were permitted to pasture their cattle tree in the 
yakhs; but. since the Forest Department has come into exis- 
tence, grazing dues are levied. 

I would confine my remarks simply to those rakhs, wi'ich 
go hy the namo of Bér, and lie between the rivers Ravi and 
Chinab, between paretlels 31° and 324° of North Latitude, and 
71° and 73° of East Longitude. 

This tract of land fies in the arid zone, where the rainfall 
does not exceed 15 inches. The fall diminishes as we go south- 
west. For instance, a little beyond Mooltan, itis only 7 inches: 

We are here in the allavial plains of the Punjab,” Crossing 
the Ravi from Lahore, we find the soil at first free and qnite 
moist from sub-soil percolation; wells can be easily sunk, and 
at little cost. As we go further, the land rises slightly, the soil 
looks fertile, but is destitute of sub-soil moisture, and agri- 
culture is carried on by means of very deep wells, from which 
the water is lifted with Persian wheels, A single well is sunk 
by several cultivators clubbed together, and each one uses it in 
urn, The scarcity of water is so great that the wheels are 
worked day and night, As we advance further into the interior 
of the Doab, the depth of the water-bearing stratum increases, 
and tho country has almost the appearance of a desert, 

The soil consists of a very hard clay, which is often saline; 
and rings with a strange hoilew sound under the tread of horse 
or man, As all the vegelation on the ground consists of a few 
shrubs and scattered tufts of grass, with small trees here and 
there at long intervals, the soil is caked and hardened by the 
direct heat of the sun, helped by the continual treading of 
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camels, buffiloes, cows, &e., whieh roam over it in thousands 
during the rainy season, The elay isso stiff and plastic that the 
footprints of goats, sheep and cattle remain faithfully impressed 
in it; and, when rain falls, the greater portion of it runs off 
superficially, very little being able to get into the soil. 

Tho climate of the tract I am describing is milder than 
that of many other places in the Punjab. The people are 
strong and healthy. 

The chief, as well as the largest tree, is the Prosopis spicigera 
(jand), mixed with Zizyphus (bér), Satvadora oleoides (van), and 
Capparis aphylla (karr), and, in some places, where the 
rainfall exeseds 15 incbes, with Acacia leucophlea (reru). 
There are a few other species besides, which are however of 
Hittle or no value. Even the Prosopis epicigera is, at the best, 
only a moderate sized tree. 

In spito of the hard and stiff soil and subsoil, which keeps 
back or excludes other species, the jand is able to remain ensily 
the dominant tree (although a stunted one), thanks to its long 
and strong taproot, which has been known to penetrate 60 feet 
into the ground. ‘fhe jand thrives best where the rainfall is 
between 15 and 30 inches, and disappears altogether where this 
latter exceeds 40 inches, 

Its small, flat seed is caught in the numerous crevices and 
holes to be found in the clay soil I have already described, and 
is riot easily washed away like the large round seeds of Zizy- 
plus, Salvadora, and Capparis aphylia. 

The seed is shed in the months of June and July, just before 
the rainy season, and is not injured by the strong heat of the 
sun, When rain falls, it germinates readily, and at once de- 
yelops a strong taproot capable of forcing its way into the 

round, 

. Jani is long-lived and long-suffering. Although it is treated 
very badly both by men and animals, who cut it down year 
after year, tear off its bark, and nibble off its terminal shoots, 
jt still holds its ground, Rai Mel4 Ram, the great fuel con- 
tractor of Lahore, stubbed out the roots of this tree from his 
private rakis, butan abundant crop of root-suckers took the 
place of the trees that had disappeared. 

Jand is proof to the severest heat and frost. In the Kot 
Lakbpat plantation near Lahore, where the climate is excessive, 
Labul is killed down to the ground by frost year after year, bub 
the jand flourishes without the slightest trace of injury. 

‘Thanks to its emall leaves, narrow crown, and long tap root, 
the jand bas nothing to fear from violent winds, which uproot 
or mutilate many of its companions, especially reru (Acacia 
leucophica.) 

The seed of the jand possesses great vitality. I once sowed 
some seeds which had been gathered two years previousiy, and 
kept without any care, ‘They had been heaped up on a kutcha 
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floor, exposed to dry and moist. winds. They germinated very 
well. 

Tn connection with the faculty which the jand possesses of 
throwing up root-anckers, I may say that Ihave been told 
that it may be propagated, like sissoo, by means of 
root cuttings. My experiments to test this peculiarity failed, 
bat I am afraid I worked out of season, 

All the peculiarities I have just given combine to render 
jand a gregarious iree. Nevertheless one may ask why, if 
jand is so hardy, and able te flourish under the most adverse 
conditions, the rakhs are so badly clothed with trees. I would 
reply as follows :— 

I. Theso arcas have not yet been reserved. Tho rights of 
surrounding villagers are not defined or settled, aud no thought 
is given to the regeneration of the forest. 

TL Grazing is unrestricted, Seedlings are greedily de- 
voured by goats and buffaloes. ‘The young follage, terminal 
shoots and flower-bearing branches of young trees are torn or 
eaten up directly by camels, while those of larger trees are 
bent down, broken, wrenched or lopped off by the herdamon 
armed with long pruning hooks. Often the bark is torn off 
right down to the base of the stem, 

ILL. The ripe seed (Sengar) is gathered, and is a favourite 
article of food with men aud catéle. People gather the seed by 
thousands of maunds, and sell them in neighbouring towns and 
villages. Tho soed collectors have no more mercy for the trees 
than the herdsmen. 
ae People go into the rakhs and cut how and what they 
LC. 

If tho causes of destruction that I have just briefly stated 
are removed, thereis every hope that we shall, in time, not only 
see the rakhs densely stocked, but the trees attain the maxi- 
mum. size of their race, and not remain as they are at present, 
mere stunted bushes. 

When it is Jeft undisturbed, jand has been known to attain 
a height of 60 feet with a girth of 9 feet, 

Besides this, when in November last I visited the rakhs I 
am describing, on official duty, I camo across many ruins of 
cities, villages, tanks, wells, and temples, and noticed, moreover, 
the dry beds of ancient streams and pools, which at once con- 
vinced me that this part of the country must, at one time, have 
been in a flourishing condition, and. that it had since undergone 
a very sad change indeed. 

Near the village of Mahandai, the head-quarters of the 
forest ranger, I found a very large dilapidated fort, and not 
far off. the runing of an extensive city, which, the villagers told 
me, had once been so powerlal that it had ropelted thonsands 
of invaders from the frontier, The dry streams, which now 
flow only in the rains, must once have been perennial, But 
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now the whole region is a vast desert, studded with a few hovels 
of wandering lawless men, who graze herds of cattle stolen 
from the neighbouring agricultural districts. Among them no 
man may wear a turban, unless he has stolen something. 
During the hot weather men and cattle drink from the sano 
pits, the water in which may be aptly termed liquid manure. 

‘The importance of these rakhs, as fuels and grass preserves, 
is very considerable. They supply all the neighbouring centres 
of population, including Lahore and other large cities, with 
firewood and grass. They sustain # noble breed of cattle, sheep, 
and goats, In them are pastured thousands of camels, which 
mainly carry the Kabul trade. 

I will now say what I know about the propagation of the 
jaud. ‘The seed ripeus in June aud July, and can easily be 
kept, provided it is protected against the ravages of mice, rats , 
and Insects. 

I myself sow from April to May, and even up to the middle 
of Jane. In my opinion it is best to sow on ridges. 

Another method followed is to sow on. the sides of furrows or 
trenches, which also serve as irrigation channels. The Kot 
Lakhpat plantation was sown in this manner, ‘Phe trenches are 
dug 10 feet apart and one foot wide. ‘The soil on the western 
side is loosened, and the seed is sown in a single line, just above 
the height reached by the irrigation water. Germination takes 
place in from ten to fifteen days, Water must be given every 
alternate day until the seed germinates. In no easo should 
water flow over the seeds or the base of the seedlings, as (I say 
this from my own experience) death will eusue in most. cases. 
Water ought to reach the seeds as well as the young plauts by 
capillarity, In the Kot Lakhpat plantation, 25 acres of blanks 
were successfully stocked by sowing on small mounds round 
which the irrigation channels passed. Tho carth below the 
mounds had been previonsly loosened, and the mounds them- 
selves were made up with the lowest layer of earth loosened. 
The mounds were 10 feet from each other in lines 20 feet apart, 

Sand may be cultivated in the poorest soils, even in what is 
called Haller m the Punjab, but there must be a sufficient 
supply of moisture at the beginning. 


THE KORAI TEAK FOREST. 
By Caanpra Kumar Caarrensex. 

Tho Korai block is situated partly on the edge and slope of 
the Korai Ghat, and partly below the Ghat. Its area is about 
31,000 acres, 

Below the Ghat the soil ig alluvial ; on higher gronnd it is 
disintegrated gngiss. Trap occurs near the edge of the Ghats, 
and is often cappéd with laterite, 

Area for area, this block is mere valuable than any 
other of the Satpura foresis, It contains a very large propor- 
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tion of teak, which, for the most part, is straight and well 
grown, averaging 18 inches in girth. ‘Teak is quite the domi- 
nant species throughout the area, and is mixed with bamboo, 
tinsa, dhaura, lendya, sulai, achar, aonla, kusam, khair, 
diuman, dhobain, padal, bijasal, saj, shisham, gula, &. 

The forest has been protected from fire since 1872, Protec- 
tion is effected by clearing andeburning completely an onter 
line, about 400 feet wide. For the purpose of easily localis- 
ing fire, in case one occurred, the whole area is divided into 
seven sections by burning an internal line 200 feet wide, 

(1). Along the road from Rukhar to Sakadai, across the 
feeders of the Jamun and Bawanthari nullahs. 

(2). From Rukhar to Jamun nullah, 

(3). Along the Dougria uulluli for about two miles, and then 
along tho flat crest of a hill up to Sangaur nullah. 

(4). Along the road leading from Chunderpur to Dorasee 
Khassga, 

Phe result of fire protection in this forest. is very marked, 
especially in the three compartments adjoining the Nagpur 
youd. Young coppica growth, which, prior to the introdnetion 
of this measure, was either burnt down annnally to the roots, 
or greatly seared and thereby damaged, is now progressing 
in a satisfactory manner both above and below tho Ghat. 

The poles are straight, clean, and covered with healthy bark 
and foliage, and quite different in appearance to similar stock 
in thé unprotected forest west of the road. 

The soil, too, year after vear, assimilates more vegetable matter, 
receiving back the chemical constituents drawn from it by the 
trees and grasses; and what is a matter for congratulation, a 
plentiful crop of seedlings, for the absence of which the forest 
was formerly conspicuous, is now springing up in all places, 
where the essential conditions of light, soil, and seed-bearing 
standards exist. 

At Korai especially, where the above conditions are perhaps 
better than elsewhere, seedlings of teal: saj, khair, and rohan are 
rapidly filling up the small blanks adjoining seed-bearing trees, 
and where these lutter are present in fair numbers, it is certain 
that we may rely on the forest being regenerated by natural 
means. The growth of these self-sown seedlings, however, 
remains very slow, and they appear to require many years of 
nninterrupied protection before they attain even the height 
of our forest grasses. They may, howover, be assisted by 
being relieved of the prepare of the surrounding and superin- 
cumbent grass at the beginning of the rains, obtaining thus a 
a free circulation of air, light, and room, for the spread of their 
small roots. 

Experiments in the copsing of teak were undertaken in the 
Korai forest in the year 1877. ‘The area chosen for the opera 
tion is situated between Rukhar and Sorkadongri. It contained 
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a very large amount of coppice teak, a large portion of whieh 
had been damaged by former fires, and from which it was hope- 
less to expect a future supply of timber. All such damaged 
trees were cut back over an area of 1,500 acres. 10,006 trees 
wero so folled, yielding only 5,123 saloable poles. No better 
proof of the necessity of the work could be found than in the 
figures above noted’; the stock was so wretchedly bad, that for 
every two trees felled we could obtain only a single market~ 
able pole! The cost of the above work, including the collection 
and carting of the 5,123 poles to the Rukhar Depét, came to 
Rs, 581-3-2, i. Rs. 11-2-3 per 100 pieces ; 3,682 pieces were 
sold from the Rukhar Depét during the year 1879 as follows :— 

Small poles 3451 = Bs, 690-7-9 

Large poles 2,81= Rs, 83-14-38 


$,682= Re. 774-6-0 
thus realising an average rate of Rs. 23-11-7 per 100 poles, 
or searcely more than 8 annas per acre. 6,363 trees left stand- 
ing were at the same time freed from climbers. 

‘Lhe result of the experiment is a complete success. The 
trees were felled flush with the ground, and all the stools have 
thrown up vigorous shoots developed from dormant buds. 
Their average height ia 1880, when they were three years old, 
was 16 feet. 

A few strange cases were observed of stools remaining for a 
Jong time green, without developing shoots until towards quite 
the close of the rains. 

A few then threw up shoots, others dried up, while the rest 
remained green up to my last inspection in 1880, but without 
having shown any sign of reproduction, I can offer no expla- 
aindion of (higcstranile freaks, 

Stools, containing from 20 to 40 concentric rings of growth, 
were the first to produco shoots, and these were generally more 
numerous and stronger than those developed on stools from 40 
to 80 years old. On stools above this latter age, the shoots 
were very slow in appearing, and wore few and weak in their 
after growth. But unless the trees or stamps were 100 years 
old and upwards, they appeared capable of being copsed 
successfully, 


DEODAR IN KULU. 
By Misy Morr Stwaz. 

Forests in which deodar is the prevailing tree are generally 
found on moist loamy soils. The deodar alfects northerly and 
westerly aspects most, although it is not seldom met with on 
other aspects. Indeed, the aspect it selects varies, as a rule, 
with the altitude at which it grows, For instance, between 
4,000 and 6,000 feet above the sea the tree grows gregariously 
on northerly and westerly slopes, and less commonly on 
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easterly slopes, while Pinus ercelsa very often forms puro 
forests on southerly aspects. Above 6,000 feet, on the other 
hand, it is on easterly and southerly aspects that deodar 
flourishes, growing there frequently almost pure, northerly and 
westerly alopes being occupied by the Himalayan spruce and 
silver firs. . 

The needles of conifers in the Himalayas form, when not 
burnt by fire, or triturated under the feet of eattle, a thick 
Joose covering of undecayed vegetable matter over tho soil. 
Deodar seeds that fall on such a covering, although they 
germinate freely enough, generally fail to extend their tap 
root, through it into the soil below, the result being that thoy 
are either washed away with the dead leaves by the spring 
rains, or are killed by drought, On the other hand, young sced- 
lings of Pinus excelsa develop a tap root capable of piercing 
this loose mass of undecomposed leaves, and foreing its way 
into the soil, where they thus fix themselves firmly. 

‘The Himalayan spruce generally produces from two to _throe 
crops of seed during the interval between one seed year of deodar 
and another. And hence, when these two species grow 
together, this circumstance alone, irrespective of some others, 
gives the former species a decided advantage over the other. 

The advantages of having onks growing with deodur aro 
many, I may mention some of the principal:—First, the 
deodar by itself, or associated with other conifers, cannot 
form a complete leaf canopy, When oaks enter the crop, 
these broad-leaved trees fill up all the intervals between the 
crowns of the cedars, without, however, diminishing the num- 
ber of the latter, ‘Thoy thas force and hasten the natural 
pruning of the cedar boles and they increase the production of 
the soil. Secondly, none of our oaks attain anything like the 
height of deodar, so that the former constitnia a tre undere 
crop, making growth. on their own account, and pushing up the 
latter, Thirdly, and lastly, the mixed crop so obviously forms 
a much more complete cover over the ground, the soil being thas 
continually protected and improved. 

‘The people in the Himalayas prefer the leaves of oaks as 
fodder to those of any other trees, and even to the various 
grasses themselves. Oaks are also cut for fuel before any 
other species. Oaks are, therefore, very heavily lopped, and 
are henee kept down or destroyed, so that where they might 
grow usefully with the doodar, pines and small broad-leaved 
trees remain the only effective, but comparatively inefficient, 
allies of that valuable tree. 

It is a well known fact that young deodar is greedily eaten 
by sheep and goats; and that, although the stem of young 
seedlings is remarkably elastic, the heavy buffalo tramples 
down and crushes thousands of them under his broad cloven 
foot. I would, therefore, exclude grazing from every area that 
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is completely under our control, But when the undecayed. 
layer of dead needles is so thick as to impede reproduction, I 
would admit cows in order to triturate the whole mass, facili- 
tate its decomposition, and render it more compact. 

Fires are not an annual occurrence in deodar forests, owing to 
the great altitude at which they often occur, and which pro- 
serves the moistnre of the soil all the year round. But as the 
needles of conifers decompose very slowly, and are very 
resinous, they form a thick layer of highly combustible mate- 
tial, which, when once ignited, burns fiercely. Hence forest 
fires, when they do occur, are difficult to pnt out and do great 
damage. ‘The only way to check or keep out fire is to trace 
fire lines, which should be kept clear of all combustible matter, 
and especially of cones. Unfortunately we have no deodur 
forests in the Punjab, which are thus protected. 


SAL IN THE SAHARANPUR FORESTS, 
By Karea Nata Day. 


The Saharanpur sal_tract extends from the Ganges near Hard- 
warto the Jamna, eight miles below Kalsi, The northern 
boundary is defined by the distinct watershed line of the 
Siwaliks ; the southern boundary is marked by a well cleared 
line 15 feet wide. 

This tract lies partly on the southern flank of the Siwaliks, 
partly ou the flat ground below. ‘The hilly portion of the 
area is cut up by deep ravines and gorges, with searped and 
precipitous sides. ‘The highest peaks attain an altitude of 
about 2,200 feet above the sea. The gradients of the slopes 
vary from 15° to 50°, From the ravines and gorges issue 
broad shallow water-courses called aos, most of which dry 
up in the hot weather, and the beds of which are flat expanses 
of boulders, water-rolled stones, shingle and sand, 

Below the Siwaliks the soil is principally alluvial. The Siwaliks 
themselves consist of thick bands of shale, irregularly inter- 
bedded with conglomerates and boulder deposits. 

The monsoon commences here about the middle of June, and 
lasts up to the end of Sepiember. In winter frosts are rather 
frequent and severe. Hot winds blow from the south during 
the summer months, bringing with them perpetual dust storms. 
The general aspect is southerly, but the sides of the spurs face 
respectively east and west. 

Sal is the most extensively distributed of all species in these 
forests, and easily predominates or grows almost pure on the 
best soils, as in the Lakarkot and Ganjarban blocks, where it is 
associated with bahera (Terminafia Lelerica’, Dhara (Lager= 
stremia parviflora), bhilawa (Semecarpus anacardium), jaman 
(Fugenia Jambolana), amaltas (Cassia Fistula), dhak (Butea 
frondosa\, haldu (Adina cordifolia), aoula (Phyllanthus Emblica), 
and maljan (Bauhinia Vahtu 
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Elsewhero, especintly in the hilly blocks of Malowala, 
Dholkhand, Andheri and Bethban the sal occurs only in patches 
along the banks of large streams or on open level ground. 
‘There it is associated with sain (Terminalia domentosa), sandan 
(Ougeinia dalbergioides), bikli (Anogeissus latifotiay, bamboo 
(Dendrocalamus sirictus), and chiv (Pinus longifolia). 

The new foliage of sil generally comes out in Mareh, a few 
days after the old leaves have fallen. The trees also 
flower at this time. The seed ripens in June, and_ germinates 
immediately, often before falling from the tree, and an abun- 
dant crop of seedling springs up nearly annually, and covers the 
ground as with a carpet, The germination of sal is hypogeal. 

The sal yearling develops a tap root upwards of two feet long, 
and is thus able to resist frost, and especially drought, well. 
Although both these canses may kill down the aerial portion 
of the seedlings, stronger and stronger shoots spring up year 
after year from ‘the collam of the root, and ultimately shoot 
away upwards without any further risk. 

The dimensions attained by sal in the Saharanpur forests 
vary according to the soil and aspect. On plateaux we find 
sound salof 3 feeb 6 inch girth und 18ur 20 feet to the first 
branch. Owing to generally unfuvourable conditions, the sal in 
this tract becomes hollow at the centre at a very early age. It 
is common to meet with apparently sound trees that are quite 
hollow. ‘The hollowness inerenses year by year, until’ the 
outside core becomes so thin that the trees are broken by the 
wind or snapped in two under their own weight, 

Elephants commit a good deal of damage in various parts 
of the forest, especially ia the Lakarkot and Ganjarban blocks, 
and also in the hilly portions. Their ravages have been chiefly 
confined to bamboos, which constitute their favourite food. 
Occasionally, we see the young sal trees knocked over by them, 


The depredations of insects are very heavy. The grub of 
a. cortain species attacks aul leaves in the rains, and spares anly 
the bare fibre. Last December nearly the entire foliage of 
coppice shoots was destroyed in this manner. White ants are 
very numerous and destructive. 

Ag present there ara in the Saharanpur forests, scarcely any 
sal trees fit for felling, ‘Phe forest has been overworked, and 
now requires Iong rest and protection. ‘Che main sources of 
revenue are sales of minor produce and of dead and fallen 
wood of various species, 

E. E, Feananpuz, 


Cattle-grazing in Deodar Sorests. 
Yo THE EDITOR OF THE “INDIAN FORESTER.” 

Sir,—I beg to invite the attention of the readers of the 
«Inpran Foruster” to the question of grazing of cattle in 
deodar forests, and will feel obliged for the expression of opinion 
on this important subject. 

‘As for myself, I havo had various opportunities from time to 
time, extending over a period of about ten years, of observing 
the effect of excluding cattle from deodar forests, and must 
confess that the result, as far as natural reproduction goos, has 
not been at all satisfactory. 
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When the conservancy of deodar forests was first taken in 
hand, the conclusion seems to have been naturally formed that 
it was absolutely necessary to exclude all kinds of cattle from 
such forests to ensure reproduction, often at a considerable 
amount of inconvenience and hardship to the neighbouring 
villagers. 

My remarks refer principally to the forests of Chumba, 
Jaunsar, Bawar, Tair, Garhival, Bussahir, and other bill. states 
I have visited, and in most cases a comparison between forests 
left open, and those closed to grazing, by no means tends to 
show that much advantage has been gained by enforcing the 
closing process. 

‘As ® rule, as fir as I have observed, tho result of oxclading 
cattle after fellings have been made is that a dense growth 
of grass and bushes of all kinds has sprung up, which, if it has 
not altorether prevented reproduction, has, at all events, hinder- 
edalarge number of seeds from reaching the ground ; and 
has also, probably, choked many young seedlings before they 
had time to overtop the grass. 

On the other hand in the neighbourhood of closed forests 
one frequently observes patches of old deodar forest which 
are heavily grazed over, and in which a vigorous crop of 
young seedlings generally exists, 

It may probably be argued by some of your readers that 
the real reason for the unsatisfactory state of affairs in the 
closed forests is that fellings have been made too severely or not 
executed on a proper principle ; but this explanation can hardly, 
I think, be accepted in all eases, for I have often observed 

ortions of open forests in which nearly all the trees have 
Poon. fetlod hy tha neighbouring villagers, except tho branchy 
ones left here and there ; and in such areas, notwithstanding 
occasional fires and consiant grazing, a maguificent crop of 
seedlings of all ages is often observable, 

The probable cause of this satisfactory state of reproduetion 
in the open forests is, that the grass and undergrowth has 
deen constantly kept down, a certain amount of lateral shelter 
afforded by the trees left standing, and the feet of the cattle 
bave tended to break up the turfs and thus enabled the seed to 
enter the ground. 

On the other hand many seedlings are doubtlessly trodden 
down by the cattle, but on the whole [think the advantage 
seems to be on the side of satisfactory reproduction. It should 
also be observed that in such fovests, the grass having been 
constantly kept under the damage done by an occasional fire, 
is very slight; whereas in the case of a conflagration breaking 
out in 2 forest which has been closod for 10 or 12 years, [ 
think your readers will agree with me that “the latter state 
of that forest will bo worse than the first.” 
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It should be distinctly understood that I refer to the grazing 
of cattle only, for, nlthough goats and sheep do not do so much 
harm in deodar forests, as they are supposed to do, especially 
when there is abundance of shrubs for browsing, still they 
undonbtedly nibble the top shoots of the deodar plants, espe- 
cially when snow is ou the ground, 

Tt should also be understood that in places where sowings 
or plantings have been made, the entrance of cattle for a num- 
ber of years, at all events, is of course out of the question. 

Aa an example of what I havo endeavoured to explain above, 
I may mention the case of the Koti deodar forest, situated 
in tho Jaunsar Division, School Circle, N. W. P. Qonsiderable 
fellings, nearly equally distributed all over the forest, were made 
during 1870, and since that time the forest has been success- 
fully protected from fire and grazing of all kinds. The result, 
however, is not at all satisfactory, the whole area being now 
covered with a dense growth of grass and bnshes, (principally 
Indigofera heterantha and Desmodium tiliefolum), and few 
deodar seedlings are to be formed except those that existed at 
the time the forest was closed. An interesting and striking 
contrast can also be made between the state of the closed forest 
and that of a neighbouring open patch called Sunrere, situated 
a short distance from the Koti forest. In the latter, heavy 
fellings have been made by the villagers from time to time, 
cattle of all kinds have been allowed to graze, but no fires 
have apparently occurred for five or six years, The state of re- 
production in this forest is most satisfactory, the whole area 
being thickly covered with seedlings of all ages, and it is with 
tho greatest diffienlty that the neighbouring “ zemindars’’ 
prevent the trees from invading their fields, From the above 
remarks 1 hope it will not be inferred that I approve of cattle 
grazing in all kinds of forest in general, and deodar in parti- 
cular, but only mean to point out that we have apparently 
commenced the treatment of deodar forests, at all events, on 
a wrong system, which should now be corrected. 

In fact the principle that each kind of forest should be 
treated separately, according to its peculiar circumstances 
and conditions, appears to hava heen somewhat: lost sight: of 
in this particular instance; and forest officers seem to have 
forgotten tho fact that one sweeping rule with regard to graz- 
ing ia by no means applicable to the whole country generally. 
In conclusion, I have no doubt that several of your readers 
who have had todo with the closing of deodar forests have 
been occasionally slightly embarrassed by the remark of tho 
somewhat observant “ zemindar,” who, after the forest officer has 
enlarged on the absolute necessity of excluding the village 
cattle from the neighbouring deodar forest, bas called the 
sahib’s attention to the fact that, notwithstanding constant 
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grazing and occasional fires, numerous seoilings have sprung 
up, and the forest probably increased in aren all the same, 
under which cirenmstances he finds it difficult to believe in 
the sahib’s scientific arrangements, 
E. McA. Morr, 
Dy. Consr. of Forests, Tons Dien. 


Hon Smelting. 


Tre Vienna Mining Journal ( Oesterreichische Zeitschrift 
Sir Berg und Hutten wesen) of the 12th August contains an 
interesting sccount of successful iron smelting in Sweden by 
a new modification of the direct charcoal process. 

Tho groat drawback of all methods of direct iron smelting 
is tho interruption of the process which is caused by the re- 
moval of the blooms. This has been much reduced by the 
following combination: A cylindrical shaft receives a conti- 
huons supply of the ore and charcoal which pass down through 
it, A small portion only of the fuel is consumed in the shaft, 
and the oreis all perfectly reduced to metallic sponge, Some 
ted hot mixture of reduced ore and charcoal is at intervals 
withdrawn at the base of the shaft, and brought directly into 
ahearth. The air blast of the hearth, by the aid of the remain- 
ing fuel, melts the sponge into a solid bloom of wrought iron. 
The hearth is a closed one, so that all the time the gases from 
the hearth can pass into the above-mentioned shaft, and thus aid 
in-the reduction of the ore. The withdrawal of the blooms 
from the hearth causes no interruption of the reduction, as it 
ia intended to work two hearths ata time in connection with 
one shaft. 

Whilst one hearth is separated from the shaft, the other will 
supply the gases, and vice versé. The chiof featura in the 
results is the almost complete extraction of theiron from the 
ove, The total loss of iron amounted only to 5 per cent. At 
the same time the consumption of fuel was moderate; 100 
kilogramme of blooms required only 0-8 cubic metres of charcoal. 
This I take as equal to about 200 kilogrammes, which is half 
the quantity used by the other description of direct processes, 
(See my notes on the manufacture of iron, ete., in India, June 
1881, page 4). More than this, tho quality of the iron was 
found very good in spite of phosphorus being present in 
considerable quantity in the ores, which were maguotite, con- 
taining 60 per cent iron and 0°9 per cent phosphorus, 


A. Warrn. 
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The Chrysanthemum, 


Tis favourite of English conservatories has, of last years, 
established itself in Indian gardens. We cannot as yet boast 
of the many beautiful varieties possessed by our countrymen 
at home; however a fair number of good ‘varieties of all the 
principal colours are to bo met with, I have been unable to 
trace who first introduced the Chrysanthemum into this 
country. Mr. Fortune was the first to send to England from 
China the Chusan Daisy, the plant from which the dwarf small- 
flowered pompons have originated. He also sent the large- 
flowered Japanese variety, Tho section known in murserymen’s 
catalogues as Inrgo-flowered (Cérysanthemum _sinense) was 
introduced into England as early” as 1764, Many hybrids 
have been raised between the Japanese and Chinese large- 
flowered varieties ; and I have no doubt both originated from the 
same wild stock. These hybrids have found their way to 
this country from England,—henee Mr. Fortune may be said to 
pe the first to credit with thanks for a plant that has done so 
much to beautify and enliven our gardens during one of the 
most flowerless periods of the year. 

The cultivation of this plant is simple and easy, Tho cli- 
matic conditions of India will not allow us to raise the fine 
large specimen plants to be seen at Chrysanthemum Shows at 
home, but with a little trouble and care we can raise a plaut that 
will greatly enliven the appearance of our gardens when in 
flower. It flowers in this country at the same time as in 
England, viz. from November to December. After the plants 
have flowered they ought to be ent down close to the ground, 
and watered as ususl. About the middle or end of Jannary 
the crown will begin to throw mp numbers of young 
shoots. In England as arule these shoots are separated 
from the old crowns and made into cuttings. The old 
crowns are generally thrown away, and the cuttings are grown 
into the flowering plants required for the next season, In this 
country, where the sume method is followed, failure is the usual 
result, Cuttings, made from soft young shoots, do not strike 
root readily, and when they do succeed, the plants as 
arule are weak and not able to withstand the damp of 
the rainy season. I find that tho best method of propagation 
is to divide tho old crowns in February, into pieces 
with three strong healthy young shoots attached 5 pot them in 
six-inch pots ina mixture of one part good garden soil, one 
part sharp river sand, and two parts old decayed leaf manure; 
place in 2 semi-exposed spot, and water regularly. Tho plants, if 

roperly cared for, will attain a height of twelve to fifteen 
inches by the beginning of May. When they have attained that 
height, the shoots should be pinched back to within five or six 
bods from the ground, They will make very little growth 
during the hot season, but this is no disadvantage. As soon as 


TABLE SHEWING THE RATE OF GROWTH OF Sles00, ETc, 279 


the rains set in, they will start into growth; and when well 
started, and after a few good showers have fallen, they should 
be repotted into twolve-inch pots. This timo old cow or horse 
manure shonld take the place of leaf manure, there being now 
no danger of the manure heating and killing theplants. Afterthe 
operation of potting, they will continue to grow until September. 
From the latter end of this month, and until the buds begin to 
open, a watering twice a week, with any kind of liquid manure, 
is very beneficial. When the buds are well formed, and iflarge 
show flowers are desired, the small side buds may be picked off, 
and only the large centre ones allowed to remain. If the treat- 
ment Ihave described be carefully followed, the resulting 
display of flowers will amply repay for all the labour 
bestowed, 


W. G. 


Bamboo Spathes. 


TO THE EDITOR OF THE “INDIAN FORESTER,” 


Sin,—Regarding the collection of leaves or spathes of our 
pamboos, I once started collecting for Mr. Kurz, but found a 
serious difficulty re the spathes at the very commencement, ie, 
they often differ more conspicuously in form on the one single 
stem than in different species. Thus the spathes of our jati 
below on the young stem shoot aro as in 3, while those at ‘say 
three-fourth of the way up are much longer, as in 2, and those 
at the summit as in 1, are so very like ordinary leaves, that if 
it were not for the lower part one would take them for leaves. 
In the plate above they are shown on the culm and opened out. 

Query is, which is the type? 

Perhaps you ean say if the lower ones only or mid stem are 
taken, they all have very decided differences. Perhaps those 
about X would be best. 

I cannot find anyone who knows of any of these jitis in 
flower. But natives do not, as a rule, observe very closely un- 
less there is some special reason, and then they often beat us 
as in telling the various kinds of paddy, &¢. 

S. BE. Puan. 


Hotes on Ginnamomum_ Cassia, and the vegetation of the 
‘st River, 
By Cuartes Forp, 
Superiniendent, Botanical and Afforestation Department, 
Hongkong. 

Dr. Sonttow has kindly lent us a copy of Mr. Ford’s notes 
on the Cinnamomum cassia which yields the Cassia Lignia of 
commerce. At the instance of Sir Joseph Hooker, who wished 
to identify the tree yielding the Cassia Lignia, Mr. Ford pro- 
ceeded Inst May from Hongkong up the West river to the 
Cassia districts, whilst the trees were in flower. He brought 
back about 1,700 young Cassia plants, many of which are avail- 
able for distribution to other colonies ; but states that, like 
most of the order of Lauraces the seeds must be sown very 
shortly after they mature, as they rapidly lose their vitality, 

Tho largest tree he met with was about 40 feet high, with a 
trunk about 3 feet in girth, and said to be 50 years old. He 
gives a complete botanical description of the species, and 
remarks that the bark, leaves, and incipient fruit “buds” of 
commerce taste strongly of cinnamon. The tree was nowhere 
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met with in a wild state, nor could any native be found who 
could tell where it grew wild, 

Although still largely cultivated, it is said that the Java 
Cassia trade, in consequence of low prices, is crippling the 
China trade. Au interesting account is given of the nurseries 
and plantations, the latter being always on hilly ground at 
altitudes from 300 to 1,000 feet above sea level and at all aspects. 
One aud twe-yeur-old seedlings ave used for the plantations, 
and are put ont at distances 8 feet apart. 

The climate of the Cassia districts has a mean monthly tem- 
perature varying from 65° in January to 85° in July, and a 
monthly rainfall from 0 to 3 inches in December, January, and 
Febroary, gradually increasing to from 15 to 30; in the five 
months, from May ta September, theannnal rainfall heing between 
66 inches and 111 inches, The climate thus resembles that of 
Assato, where Cassia cultivation would probably sneceed, The 
first crop of bark is obtained when the trees are about six years 
old, the season for barking continuing from March till the 
oud of May, alter which the natives say it loses its aroma, ‘The 
stems are cut close ta the ground, and conveyed to adjoining 
sheds. Here all the smal! twigs and leaves being removed aud 
taken off, the bark is stripped off in pieces 16 inches long and the 
epidermis separated from it by a small plane. It is then left 
to dry for about 24 hours, and then tied up in bundles ready for 
sale. The Jeaves are carefully preserved and dried, and yield 
Cassia oil. Cassia buds are really immature fruit, and, as’ well 
as the seeds required for the nurseries, are obtained from trees 
ten years old and upwards, which are left standing at distances 
from 50 to 100 feet apart amongst the stool shoots. Plantations 
of Cassia thus form a six years coppice with standards, and the 
yield is said to be about three dollars per acre per annum, 

The value of the export from Canton in 1881 was about 
450,000 dollars, 

Mr. Ford’s notes on the vegetation of the West river are very 
interesting, and we give them in his owa words :-—~ 

“Phe West river proper is not veached until about 20 miles 
have been traversed from Canton by way of Fatshau along one 
of the waterways of the great delta, For this distance, and 
the next 15 miles of the West river, ée., as far as the Shni 
Hing Pass, the lands ou both sides of the river is alluvial soil 
well cultivated. The first part has extensive tracts of rice 
fields surrounded with banks, ou which are grown litchi, longan, 
and peach trees, with, at the base of the banks, the water cedar, 
Glyptostrobus heterophyllus. On approaching Fatshan the 
mulberry tree ig met with in fields where it is grown for sill 
worm feeding, After passing Fatshan the rice fields are re- 
placed with mulberry tees and bamboos, the land being higher 
thau the river, and incapable of irrigation. On rising ground 
near the villages there are magnificent patches of arborescens 
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vegetation, consisting of Ficus recuad, F. Wightiana, - Frazinus 
chinensis, Bombaz malabaricum, and bamboos, ‘The Soy bean, 
(Soja bispida,) hemp, and the ground nut Arachis dypogaca, 
ate cultivated on dry sandy soil, At forty miles from Canton 
tho hills approach the river, and form the Shai Hing Pass. A 
few miles to the east of this Puss ate the Ting U Shan woods 
which contain some splendid trees, probably upwards of 150 
fect high. Amongst them were noticed Bischofia javanica, Cinna- 
momuin parthenorylon, Steréulia lanceolate, and Pimis sinensis. 
‘Those woods surround a fine monastery, and are protected by the 
priests, The ftutescent vegetation here consists of well-known 

lants that are common in South China, After passing the 

hui Hing Pass the hills again recede and leave a large 
plain, on which, iu addition to those plants mentioned as cnlti~ 
vated on the alluvial soil, the other side of the Pass, maize 
is grown in summer, and wheat in winter and spring. Euryale 
ferow ia also grown for the sake of its seeds, which are used as 
food by the Chinese, After leaving this plain, the hills approach 
the river, and leave only a narrow strip on each side for eul- 
tivation. On the steep hills are some large patches of Gardenia 
florida, oultivated for its capsules, which furnish a dye. used 
for dying silk, Near the Gardenia plantations are also some 
of Maehilus veluting, grown for tlie sake of its bark, which 
‘contains a glutinous substance used in the manufacture of 
joss sticks, Camellia oleifera is grown on barren hills in. the 
vicinity of some villages to supply the growers with oil for 
eooking and anointing their heads, It is not grown in sufficient 
quantities to sell. 

A little above; a town called Fang Chun, over ono hun- 
dred. miles from Canton, the narrow strip of land on tho 
south bank of the river is planted with bamboos, which are 
extensively used for boat poles and -seaffolding, These planta- 
tions coutinued, with but slight interruption, for about the noxt 
100 miles, 

On both sides of the river the country is very mouiitainous, 
‘the hills rising from 300 to 2,000 feet, and with the exception 
‘of the level strips bordering the river, und a few patches on 
the hills of Gardenia, Machilus, tea plants, upland.rice, and 
pomkins, are entirely destitute of cultivation, There is vory 
ittle grass on the hills, but ferns (@letehenia dichotoma) abound 
and cover the ground in every direction. The fern is cut and 
dried and used extensively for fuel; even the limestona in the 
lime kilns, which are numerous, is burned with this fuel only. 

No foresis are seen anywhere, but the Chinese are very 
careful to keep up, by annnal sowing and planting, 2 stock 
of firewood, which however is confined to the common 
piae, Pinus sinensis, and instead of presenting the appear- 
ance of plantations -well filled with handsome trees, they are 
planted irregularly and thinly over the bills, and have, in most 
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eases, but a miserable, stunted appearance, in consequence of 
the enstom of continually cutting off the branches as they are 
required for fuel. Far wp the river the Cunninghamia sinensis 
is found sparingly mixed with the pines, but this also never seems 
to attain a great size in the parts visited. Cunninghamia 
however, I was told exists in forests further north, and this 
‘yeport seemed confirmed by the enormous rafts of China fir 
logs, which were being floated down the river. The indigenous 
tree and shrub vegetation is continually destroyed, as it ate 
tempts to grow, by the deplorable custom of the Chinese in 
cutting down every branch and sapling for firewood, the Pinu- 
sinensis being the only tree which they attempt to renew by 
planting. Round the villages and temples the trees ave pros 
tected, and these examples, especially the Ting U. Shan woods, 
demonstrate the possibility of the Chinese mountainous dis- 
tricts producing splendid forests of a great variety of tees, if 
they were properly conserved, 

‘o system of forestry seems to exist anywhere, the only 
efforts in that direction being the promiscuous planting and 
‘cutting of pines for firewood, this being done in the same way 
as on the mountain and islands near Hongkong—any one being 
allowed to plant where he likes, and the Government exercising 
no control over the people, in either planting or cutting down. 

Fruit trees are only grown in small numbers dotted about 
near the houses, except the Zizyphus jujnba, of which a great 
many orchards were seen; they are on the level ground near 
the river, and the trees were planted at distances of about 20 
feet apart. In addition to these, one orchard of litchis on a 
hillside was seen.” 

From Mr. Ford's description, we see that China is ahead 
of India in the matter of fuel plantations, and that doubtless the 
cowdung is put to its proper use as manure. 
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Hotes for a Manual of Indian Sylvientture. 
( Continued.) 


GayreaL Rumangs, 

Te will be apparent from the foregoing considerations that a 
mixed crop, which consists of trees of ove and the same age, must, 
in most cases, become gradually either more or less pure, ot 
differentiated into groups, each composed more or leas exclu- 
sively of a single species. ‘This species may bo the one most 
suited to the given soil and locality ; but it is not necessarily 
that one, and provided that both those main factors of produc. 
tion are sufficiently favorable for its prosperous growth, it is 
essentially that species which is the most tenacious and exclusive 
of the crop. Its tenacity will depend on the resistance it 
offers to the causes of injury described under Condition ILI, 
on its ability to live under shade, on its greater longevity, on 
the depth to which its roots penetrate, and on the greater 
facility with which it grows up again from the stool and 
throws up reot-suckers ; its exclusivenoss will be dus to the 
greater suitability of the soil, subsoil aud locality for its 
growth, to the greater density and more favourable shape 
of its evown, to its capability of pushing up through the 
crowns of other species, to its greater rapidity of growth, to 
its superior staiure, to the greater facility with which it shoots 
up again from the stool and throws up root-suckers, to the 
longer duration of its foliage and the season at which this is shed 
or renewed, and to the invasive spread of its roots or under- 
ground stems. The conclusion to be drawn is obvious, If our 
object is to raise mixed crops, we know that, as a general 
rule, we cannot secure a favorable and permanent mixture by 
having them of uniform ages throughout, 

For further observations connected with this subject the 
student is referred to the general remarks under the Fourth 


Case, 
Examples of the Third Case. 

Instances of this Case are furnished by many mixed khair 
and sissoo forests, mixed tamarisk and babul forests, copses 
in which no standards are left, &c. Artificially raised forests 
coming under this head are very rare in India, 
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Section 1V.—Founra Casn.—Mixed crop composed of indi- 
viduals of all ages. 

We have already seen that in a mixed crop consisting of 
trees of one and the same age, the consideration of the cir 
cumstances which decide the struggle for existence is extremely 
complicated, and that none of them can be examined apart 
without having to take into account the effects of some other or 
others. Under this head we have one more cause of compli- 
cation, viz., the existence of various ages. This circumstance 
influences more or less the working of nearly all the rest. 
The best plan is, therefore, it seems to me, to repeat all the 
headings of the Third Case, and consider under each what 
qualifying effect the difference of ages produces. Before 
proceeding to do so, I may say onco for all that where no 
qualification is made, whatever has been said under that Case 
holds absolutely true also in the present one. 

I. Innate vicour.—The comparative innate vigour of a 
plant will depend to a very great extent on itsage. The 
natural sal seedling makes little head in the forest until its 
gradually increasing vigour enables it to make a sudden start 
when it is several years old; whereas its companions, the 
Tetvantheras, push up rapidly soon after they germinate, In the 
same way the two or three-year-old Pinus excelsa will grow up 
as vigorously as a deodar several years older. In many forests 
of the Central Provinces teak will remain only about a foot 
or two high until it is about twelve years old, when it will at 
once make a rapid start upwards. And so ata later age the 
vigour of one species will diminish earlier than that of another. 
In other and more general terms, the innate vigour of a tree 
will depend very mach on its age, and greater age will not 
always be an advantage in the struggle for existence. 

IL. Guearer sUrraBlLiry OF SOIL AXD SUBSOIL.—For one and 
the same species the unsuitability of a soil or subsoil increases 
with advancing age. Hence in the case of 2 soil that is well 
suited to only one of two species growing on it, the other may 
have a start of several years, and yet be ultimately overtaken 
and outstripped by the first. Here also read the remarks 
under Condition IT of the Second Caso. 

ILL, Dears, disease, UNHEALYHY STATE, OR RETARDATION 
OF GROWTH BROUGHT ON BY CAUSES EXTRANEOUS TO THE FORESY, 
VIZ, I— 

(a.)_ Attacks of sects and other animals.—'The presence of 
old and decaying trees will cause a multiplication of insects, 
which may also injure toa less or greater extent the younger 
trees, and also individuals of other species. On the other hand, 
young seedlings of shade-bearing species will be protected 
against the ravages of deer, cattle, &., if they spring up in the 
midst of a dense older growth of other species not touched by 
those animals. 
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As regards man, the presence of trees of different ages and 
different species is often a guarantee that the tinber-dealer will, 
because they do not suit his purpose for one reason or another, 
spare many individuals of each species, which will then survive 
long enough to become the parenis of a younger generation, 
The most casaut visit paid to forests containing teak, sal and 
deodar, the most valuable of our Indian trees, will prove 
this, 

(6) Altacks of parasitic and epiphytic plants.—There is no- 
thing new to add here after what has been said under the same 
head under the Third Case. 

(¢.) Damage caused by climatic influences.—Against frost, 
drought, and sunstroke the shelter of older trees of hardy 
species is often indispensable, and is always useful, to the per- 
manence of other species that are delicate in their youth, 
In the torrid valleys and plains of Rajputana, nearly every 
nim tree springs up out of a Euphorbia bush; and, similarly 
in the Dehra Dun, nearly every tea bush has one or more toon 
plants growing up through it, so that a tea garden left to itself 
would soon degenerate into a pure toon grove. In the Changa 
Manga Plantation mulberry bas possessed itself of the ground 
under the’ original sisson. In creating a new forest where 
there has been none recently, it fs often found necessary to 
raise at first a crop of a hardy species, under the shelter of 
which more valuable, but less hardy, species are afterwards 
introduced. 

(d.) Damage caused by jfireA crop consisting of trees of 
various species and different ages forms, as a rule, a denser 
growth and leafcanopy thau any other, and is hence exposed 
to tess risk from fire. 

(@.) Floods.—For the same reason a mixed forest of trees of 
different ages will generally offer more resistance to the 
violence of a flood. 

(f) Injuries caused by felling, conversion, and export opera- 
tions,—As a rule it is the older trees that are felled. Hence 
there is seldom, if ever, any danger that the timber-dealor will 
make a clean sweep of an entire crop. The younger individuals 
left, consisting for the most part of seedlings, saplings or every 
amall poles, will in most cases successfully resist all such 
injuries. 

(9). Climbers.—There is no addition to make to what has 
been said uuder the Third Case. 

IV. Densivy o THR LeaF-CANOPY ; RELATIVE DENSITY AND 
SHAPE OF CROWN, AND RELATIVE CAPABILITY OF PRRSISTING UNDER 
OR PUSHING UF THROUGH Cov#R.—All that can be said here has 
already been anticipated under the same Condition of the Third 
Case, I may, however, make a single additional remark. When 
atresattains maturity, ie, reaches the point beyond which it 
begins to deoline, the twigs and branchlets that develop evory year 
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become fewer and weaker, especially in the upper part of the 
crown, where the branches gradually lose their vigour and, in 
some instances, die off. Meanwhile the lower branches con- 
tinue to lengthen. The result is that the crown assumes year 
by year arounded or flattened shape at the summit, and the 
foliage becomes everywhere increasingly spare. 

VY. Rexative Longevity,—Younger individuals of some 
otherwise favorably cireumstanced species may outlive trees of 
other kinds possessing greater longevity, thus enabling that 
species. to maintain itself permanently in the crop in spite of 
inferiority in this respect. 

IV. Retarive RAPIDITY OF GROWTH.—As said before, somo 
species have their period of rapid growth early in. life; othera 
later. Hence young individuals of the former class may out 
strip older trees of the latter class, and prevail in the end. But, 
qn the other hand, these latter may be old enough to have 
entered upon their phase of rapid growth, and thus maintain 
the start they originally have in spite of disadvantages in other 
vespects, As the relative ages of the trees of the several 
component species generally vary from point to point, the one 
result. may follow as often as the other, thus guaranteeing the 
permanence, althongh in very different’ proportions, of all the 
species in question, 

VIL. Retative MAXIMUM RIGHT ATTAINABLE.—Age can 
obviously exercise no influence on this Condition, 

VIII. Retative surraBrLity oF cLiMatE.—As under this 
Condition 1 have considered ouly the influence climate exercises 
ou the general growth of one species taken in its entirety as 
compared with the similar influence it exercises on another, the 
question of age does not in nny way affect the remarks already 
made under this head under the Third Case, 

IX. Sexptne.—Under the Third Case this Condition was 
considered under six subheads, which were denoted by means of 
suecessive letters of the alphabet. Here we are obviously 
concerned only with subheads (a), (4) and (c), viz. the relative 
abundance and frequency of seeding, aud the relative vitality 
of the seed. 

{a), Relative abundance.—A tree becomes fertile long before 
it has attained its full size and sprend of crown, and remains. 
so up to the moment of its natural death. With the majority 
of our species, the quantity of seed produced increases with 
the age of the tree until decliue sets in, when it gradually 
diminishes. as the crown contracts and becomes more and more 
spare from year to year, From this age onwards the fruitful- 
ness of the tree generally diminishes rapidly. With individuals. 
of different ages and species mixed indiscriminately in the 
erop, at every point will be found a tree of one species or 

, another in more or less full bearing, so that every species will 
be repveseuted by some individuals at leaat whieh can 
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perpetuate it in the crop, thus guaranteeing a permanent mixture 
of some at least, if not all, of those species. 

(B.) Relative frequency.—In the case of those species which 
seed in a general manner only after an interval of two er more 
years, it is not uncommon to find some individuals here and 
there seed during that interval. Thus Dendrocalamus etrictus 
flowers sporadically every year. Again, in Nimar, in the 
Central Provinces, Hardwickia binata Howered gregariously in 
1873, not at allin 1874 and 1875, sporadically in 1876, and 
again gregariously in 1877, As arule, the individuals that 
flower thus sporadically are among those which possess the 
least vital eneray (this seems especially to be the case with 
Dendrocalanus stvictua). Such individuals are generally the 
older ones. Hence it is an advantage for a species, which seeds 
only at long intervals, to be represented by at least a few old 
trees, which extraneous cireumstances do not prevent from 
flowering and bearing truit, 

(c). Relative vitality of the seed.—As a rule old or very 
young trees produce seed, the vitality of which is more easily 
destroyed than that of seeds furnished by vigorous trees of 
middle age. Hence a species may be weak in numbers, and yet 
comparatively strong enough, from being represented chiefly 
by individuals of middle age, to be able to perpetuate itself. 

X. Revarrve FAci“rry oF GROWING UP AGAIN FROM THE 
sroor.—All trees that are able to grow up again from the stool 
lose this faculty after a certain age, varying with the species, has 
been reached. During the first years this faculty is slight, then 
increases rapidly, remains stationary for a few years, and, lastly, 
gradually diminishes, Hence where clearings or fellings on an 
extensive scale are made, the next crop may consist of species 
which are not necessarily the most fitted for the struggle for 
existence; those most fitted for this struggle may be represented 
chiefly by old trees past their coppicing age, while the rest have 
also numerous young individuals in the original crop felled. 

XL Revative Factuiry oF THROWING UP ROOT-SUCKERS—The 
faculty of throwing up root-suckers is at first nfl, then in- 
creases with the spread of the roots until the tree begins to 
decline, when the principal roots themselves gradually weaken 
and die off at their extremities. 

XU. Re arive DURATION OF FOLIAGE, AND SEASON OF I'S 
FALL AND REXEWAL.—It is a general rate that within the same 
species very young individuals retain their foliage longest, and 
old ones for the shortest time; and that, if by any cause the 
foliage of the season is destroyed, the young (not always, how- 
ever, the very youngest, since they are poor in dormant buds} 
individuals renew it earliest. 

TI. Gnaprent.—As the effect of gradient is rapid and 
effective drainage, it follows that on naturally dry slopes plants 
of a certain age and sirengtl are more secure against fatak 
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injuries than very young ones with short and suporficial 
roots. 

X1V. ReLavive DEPTH TO WHICH THE ROOTS PENETRATE. 
The only effect that age has on this Condition is, that up to a 
certain period in the life of a tree the length of the roots is 
proportionate to its age. 

V. Re.arive QUANTITY AND SPREAD OF THE Roots (INCLUD- 
ING THE REIZOME).—The quantity and spread of the roots in- 
erenses progressively with age until decline sets in, 

XVI. Aciimarne Hasit.—It is only after the first few years, 
when the young plant is thoroughly established, that a climber 
hegins to nutate or throw up shoots which develop tendrils, 
Once this period is reached, ago has no further effect as far as 
the climbing habit is concerned. 

XVII. AN anborka Hazir.—This is a new Condition, An 
arboreal habit necessarily supposes the existence of different 
ages. Plants pussessed of this habit are either (i) parasitic, 
like Cuacuta, fungi, &e.5 or (ii) only partially parasitic, like 
Viscum, Loranthus, &c.; or (iii) purely epiphytic, like some 
figs, Araliacea, &o. 

Parasites and epiphytes generally have already been taken 
account of under Condition III (b) as injurions “ causes extra- 
neous to the forest.” In this place we have to deal with only 
such plants as form an integral portion of the forest, and have 
to struggle against others for a place in it. Under this 
eategory come only some of the species falling under class . 

Tn the case of trees with an arboreal habit, which, like the 
figs, become terrestrial as soon as their roots reach the ground, 
tho epiphyte is bound to prevail over its temporary host, the 
stem of which is gradually strangled by, and in the majority 
of instances englobed within, the mass of roots thrown down 
by the latter. 

The epiphytic Araliacea, nearly always also of climbing 
habit, do not, as far as I know, kill their hosts, but only 
weaken and deform them, in very much the same way as 
climbers do. 

Readers of these Notes are requested kindly to supplement the 
preceding very incomplete remarks with the results of their 
own varied experience. 


General Remarks. 


From what precedes it will have been gathered thata mixture 
of different ages is favorable to the maintenance of a mixture 
of species. Wehave already seen that uniformity of age 
throughout a mixed crop tends to reduce the number of species, 
and, in most cases, to give an easy preponderance to a 
single one, the most tenacious and exclusive of ihe original 
mixture. So that the converse is also true, viz, that difference 
of ages always promotes a mixture of species, and is often an 
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indispensable condition for growing a mixed crop: it gives a 
certain chance of existence to species which would otherwise 
be driven out by their more tenacious and exclusive compa- 
nions, It requires ouly a cursory examination of a sxl forest 
to convince oneself of the truth of this proposition, Where 
the trees are all of a more or less uniform height, and, there~ 
fore, presumably of about the same age, they are almost 
exclusively sal; whereas, where ages vary, many other species 
will be found associated with the sal, the relative proportion of 
those species generally increasing with the difference of ages. 
There can be no doubt that the pure character of the exten- 
sive teak copses of the Central Provinces, Berar, and Bombay 
are, in a great measure, due to a certain degree of uniformity 
of ages; it will generally be found that the purest of these 
copses are those in which the trees are pretty nearly of one 


and the same height. i 


Ewamples of the Fourth Case. 

Tnstances of the Fourth Case are to be found everywhere in 
India. As some of the more important £ may point to the 
majority of our teak and oak forests, to a great many sal and 
deodar forests, to our evergreen forests, &0. 

Sxcrion V.—Summary reasons why certain species are gregavi 
ous and others sporadic; and why some of these latter may, 
under special circumstances, become gregarious. 

From the considerations developed in the preceding sections, 
it will have been observed that a gregarious species is one which 
overcomes all others in the struggle for existence, and thus 
“has a tendency to form more or less extended masses of pure 
forest” (vide definition, p. 4). Such are sal, sissu, babul, the 
tamarisks, Boswellia, khair, Mesua ferrea, Pinus longifotia, 
&c. A sludy of the habits and requirements of these species 
will clearly explain why they are gregarious. By way of 
example for the stndent, I will select some of these species, and 
briefly give the characters which combine to render them gre. 
garious. . To enter into and discuss these characters in a fult 
manner would carry me beyond the limits laid down for Book 
Hof our Manuan. 

Sal.—This tree disappears the moment it reaches soil, the 
drainage of which is impeded. Its gregariousness is due to a 
great number of causes, some of which alone would be sufficient 
to give it an easy predominance over all other species in the 
soils which alone it affects, These causes are— 

(.) Perfect snitabitity of tho soil which it generally 
occupies, so that, as a rule, it either flourishes in all 
its vigour or is completely absent. 

@.) Its nearly general immunity from the teeth of 
cattle, 

{c), Its comparative freedom from parasites. 
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(d). Its comparatively easy recovery from injuries caused 

yy timber operations. 

(e). Its greater density of crown as compared with most 
of its associates of the same stature as itself. 

(f). Its ability to form by itself a complete leaf-canopy, 

(gy). The ability of its young plants to persist under and 
push oe through fairly dense cover, this latter 
faculty being considerably strengthened by their 
long, narrow crown, 

(2). Ite great longevity, exceeding that of nearly all its 
companions, 

(i). Tis relatively great rapidity of growth, after a 
certain age has been reached, right up to its attain- 
ing its fall height, 

(J). Its loftier stature as compared with nearly all its 
companions. i 

(4). Its comparatively groat resistance to oxtreme tem- 

eratures, provided the rainfall and the relative 
Pamidiey of the atmosphere are high enough, with- 
out the latter being sufficiently 90 to canse damp 
frosts. 

(1). Its ability to grow almost equally well on all aspects 
within nearly* the whole vertical range of ita dis- 
tribution, 

(m), Tts profuse and all but anunal seeding. 

(n), The fall of its seed at the end of the season of forest 
fires, and at the beginning of the rains, 

{o), The almost immediate germination of its seed. 

{p). The great facility with which it grows up again from 
the stool. 

(gq). The persistence of its foliage during at least eleven 
months of the year. 

{r), The great depth to which its roots can penetrate, 
enabling it to flourish even where the topsoil is 
waterless or the wind violent, and to escape stran- 
gulation during its early years by the deep 
vivacious network of roots of other species, like 
the grasses, &o. 

(s). Its winged seed, enabling it, in spite of ita great 
weight, to be wafted away a considerable distance 
from the parent tree. 

(2). The production of more than one flush of leaves every 
year. 

(u). The prompt appearance of a new flush of leaves, when 
the old foliage has been destroyed. 


In che very damp climate of Heagal aud Ascam sal, as E ata informed, naturally 
profes to drier sousnern and western agpeots, In the drier elimaue of the Central 

imalayas and of Central India, it grows vigorously ov all gapacts, and it ia only at 
vory high elevations, above say 9,500 feet, that w really decided preference for the 
warmer southerly aud westerly slopes is manifested. : 
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(v), The very remarkable facility with which a new leading- 
shoot is formed on the death or disappearance of the 
original one. 

(w). The number of strong vivacious beds at the -root- 
collun of its seedling, often enabling this latter 
to survive tho severest fires, frost, drought, do. 

(#). The thick, sap-gorged bark, which protects the cam- 
binm and dormant buds from external injurious 
influences. 

{y). The great length of taproot developed by its seedling. 


Sissu.—This tree, as 2 gregayious species, is confined to the 
shingly and loose silty deposits in the beds and on the low and 
frequently flooded bauks of Himalayan streams, where they 
debouch into the plains, spreading out over a great width and 
often branching into a number of shallow arms, which embrace 
between them islands of various sizes, The loose open sail, from 
being for a time flooded, occasionally dries down to a depth of 
as much as twenty feet, if not more. The gregariousness of the 
treo is, of course, due chiefly to the nature of the soil and 
situation in which it delights; but a number of other causes 
also contribute in their respective degrees to the same end, 
All these various causes may be thus summarized :—~ 

*(a), The exclusive character of the soil and locality which 

the sissu affects, khair, Zizyphus and a few other 
species being alone able to grow there in appreciable 
numbers, 

(2). The general infrequeney and but slightly injurious 

nature of forest fires in sissu forest. 

(c). The great resistance of the tree to floods. 

(d). Its extremely easy recovery from injuries caused by 

the wood-cutter and timber-exporter. 

(e). Its ability to bear a good deal of shade and form a 

dense thicket while young. 

(/). Its comparatively great longevity. 

{gy}. Its great early rapidity of growth, 

(a). Ths ability to ‘stand exteoma temperatures, inchiding 

the dampest frosts, 

(i), Its profuse annual, rarely biennial, seeding. 

Gj.) The remarkably easy transportability of its seed by 

wind and water, long submergence being unable to 
destroy its vitality. 


¥ Tt would be very useful to know exacily tho teupective conditions under which 
Khair and siseu form pure and ized forests. No doubt somac! tha readers of these 
Hotes could supply the necessary information, for which they would deserve the best 
thenke of all Indian Forestera, Mr, Lowrie has drawn ‘uy. attention to the fack 
flat in. the Sakaranpur forests eissa gradually disnppeats a8 tho amount of soil 
increases, being replaced by Kheie. ‘This is mot entisely borne out by my obserrie 
tions olsnwhore, Nevertheless it is unquestionable that siagu Teprodiocy iteclf 
ehiedy, if uot exclusively, on looge sandy silt, boforo tho soil begins to consolidate 
itsolt end cover itself with grass, while Khair generally comes i after a certain 
degree of consolidation has “taken place, and oan, of coures, reproduce itself on 
firm grassy land, 

43 
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(kK). Its extremely ready germination. 

(Y. The great facility with which the tree grows up again 
from the stool. 

(m). Its remarkable tendency to produce extremely abun- 
dant suckers, and the extraordinary vitality of ite 
roots. 

(n). Tho persistence of its foliago almost throughout the 


ear. 

(0). The grent depth to which the roots penetrate. 

(p’. Extremely early seeding. 

(q). Tia noarly general immunity from parasites. 

(*). Tho immunity its roots enjoy from the attacks hoth 
of white ants and rats, 

(a). The prompt appearance of a new flush, when the old 
leaves have been destroyed by any cause. 

Pinus longifolia—The Pinus longifolia is a hill tree and 
flourishes in the poorest and driest soils, being able to attain its 
finest dimensions even on loosely-cemented shingly formations 
several hundred feet thick. Individuals of it are found as low 
down as 1,5C0 feet, and fairly large patches of it are to be met 
with in the moist outer Himalayan belt, bnt it forms really 
large gregarious forests only in the intermediate and dry innor 
belts at elevations ranging from 8,000 to 5,500 feet. Tho 
reasons for this greguriousness may, inn general manuer, 
be briefly stated thas :— 

(a). The extreme dryness and poverty of the soil and snb- 
soil, which this pine delights in, and which most 
other trees avoid, and the immense continuous 
stretches of such soil to be met with at the altitudes 
which suit the tree. This is the chief determining 
eause of its gregariousness. 

(2). Its almost complete immunity from damage from the 
mouth of cattle, and from lopping for fodder, that 

reat cause of fodder-yielding trees in the Hima- 
layas being kept down in tho state of low bushes. 

(2. Its greater longevity in comparison with the majority 
‘of its companions. 

(a). Tho greater relative rapidity of its growth, and tlie 
superior vigour of its leading-shoot, 

(@). Tis taller stature in comparison with that of its 
ordinary companions. 

(f). The greater relative resistance of the young pine to 
frost and drought, 

(g). Profuse general seeding at short intervals, with fairly 
abundant seeding in intermediate years, 

(4). The small size of the pine seed, which enables it to be 
eanght in the smallest crevices or hollows in the 
hill sides, contrary to what happens with acorns 
which roll or are washed down in numbers to tha 
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bottoms of the valleys and ravines-~the oaks, be it 
remembered, are the only trees among its usual 
companions that are at all able to compete with the 
pine in stature, while Pinus eacelsa, deodar, and the 
firs, which are equally large or larger trees, do 
not flourish except where the altitude becomes too 
great for Pinus longifolia to grow as an exclu. 
sive tree. 

(i). The greater relative vitality of the pine seed, and the 
smal] proportion of it eaten by animals as compared 
with acorns, which are frequently worm-eaten and 
are devoured in large quantities by bears, monkeys, 
&e. 

(j). Easy transport of the seed by wind and in con- 
sequence of the steep gradients affected by the 
pine. 

(&). Tho extremely ready germination of the seed. 

(J). The ability of tho tree to grow on the steepost gradients. 
(m). ‘The ability of the pine to form a more or less complete 
leaf-canopy during at least half its youth. 

(#). The unfavorable snd even injurious nature of the 
humus which its decomposed needles yield, grass 
and many other herbaceous and even some woody 
plants being kept down or driven out from under 
the pine by it. 

(0). Its extremely ‘thick corky bark, which enables the pine 
to survive the severe anuual fires. 

Anogeissus pendula.—This tree isa deuizen of the dry and 
arid tracts of Central India, where it forms dense, almost pure 
forests on the metamorphic formations of the Aravali range 
and on the Vindhyan sandstones of Bundelkhand. 1t gregari- 
ousness is due to the following combined canses :— 

(a). Perfect suitablity of the soil aud subsoil and the 
climate, which admit of only a very poor arborescent 
flora. 

(2). Relatively slight injury suffered from forest. fires 
owing to its low, dense, spreading interlacing 
crowns, which permit of no undergrowth ; and com- 
paratively easy recovery from injury thus sustained. 

(c). Extraordinary power of recovery from injuries caused 
by the wood-cutter and cattle. 

(a). Marked lendency to join and interlace crowns. 

(). Greater longevity than that enjoyed by the majority of 
its companions. 

(f). Larger stature than that attained by most of its com- 
panions. 

(gy). Greater relative rapidity of growth of its seedlings 
after a certain ago Tas been reached, and of its 
stoal-shoots alinost from their very first year. 
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(A), “Markedly greater relative resistance to severe frost and 
fieree heat as compared with most of its companions 
except khair, 

()_ Profuse annual seeding. 

(7). Easy transport of its small and winged fruit. 

(#). Singnlarly greater relative power af eappicing. 

(J. Persistence of foliage during ten months of the year, 
while its companions are leafless for several months, 

(m). Ability to grow on the steepest slopes. 

(n). Relatively strong development of roots. 

Boswellia thurifera.—Vhis tree is spread over the whole 
region of Central India, It grows gregariously as an upper 
erop on the dry trap and sandstone hills there, but forms an 
entirely pure forest where the amount of iron in the soil is 
marked. In_ this last case, the single circumstance of the soil 
being ferruginous excludes every other species. The causes 
which render the tree gregarious elsewhere may be shortly 
stated thus :-— 

(a). Dryness, poverty, and rocky nature of the soil, which 
prevents most of the few companion species from 
rising above mere undergrowth, 

(5). Its complete immunity against the depredations of 
destructive animals, ineluding in most eases also 
man, since the wood of the tree is generally despised 
even as a fuel. 

(0). Its singularly great resistance to the destructive effects 
of forest fires owing to its thick sap-gorged, viva- 
cious, exfoliating bark, and iis extremely easy 
recovery from damage sustained thereby. 

(d). Its markedly greater relative rapidity of growth from 
the very first years. 

(e). Its much higher stature in comparison with most of its 
companions, the few individuals of Stereulia urens, 
Odina Wodier, &c., that grow with it, being 
excepted, 

(f). Its immunity against the fiercest heat of the sun, and 
ae great power of recovery from the effects of 
frost. 

(g). Its conspicuous ability to withstand the most prolonged 
dronght, 

{i). The annual abundance of its seed. 

{i). The very ready germination of its seed. 

(j). Its unique power of coppicing, and hence of withstand- 
ing any degree of mutilation. 

(@. ‘Its faculty’ of producing abundant suckers, especially 
from the roots of felled treea. 

Hardwickia binata.—This is a tree of the dry tracts. of 
Central and Southern India, and also grows ulong the foot of 
the Kaimur Hills from Rewali to Hazaribagh. It is confined 
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to strongly silicious soils whatever their origin, and attains its 
finest: dimensions on rocky rugged. ground, even where there 
ia scarcely a vestige of soil. It sometimes forms pure forests, 
but oftener occurs as a top-story over an open undergrowth 
of Anogeissus latifolia, Boswellia, khair, teak, &c. The . causes 
which combine to make it. gregarious are 
(a). Relative unsuitability of the soil. and subsoil, which 
it affects, for its few large companions, 
(1). Its immunity against attacks of parasites, 
(0). Its great: relative powers of recovery from the effects 
of forest fires, 
(@). Its remarkable powers of recovery from mutilation by 


man. 

(e). ‘The ability of its young plants to withstand the low 
dense cover of the ordinary companion species. 

(f\. Its unique power of working itself up through the 
drerhaging crowns of those species. 

. Its greater relative longevity. 

(4). Its greater relative rapidity of growth when once it is 
established, 

(i). The greater height attained by it in comparison with 
most of its companions, 

(j). Its great resistance to the severest dry frost. 

(%). Its ability to withstand the fiercest heat of the sun. 

(J. Its extremely profuse general seeding once in every 
three or four years. 

(m). The easy dissemination of its seed to several hundred. 
feet from the parent tree, owing to the flat light 


pod. 

(n). The great vitality of its seed up to the first fall of 
vain. 

(0). The great facility with which the seed germinates. 

(p). Its remarkable powers of coppicing until it is about 
40 years old. 

4g). The persistence of its foliage during at least 10% 
months of the year. 

(r). Its producing more than one flush of foliage during the 
year, each accompanied with a vigorous development 
of new shoots, and the first occurring while most of 
the oompanion specics aro leafless. 

(3). Phe remarkable length of taproot developed by its seed- 
ings. 

In the preceding examples 1 have endeavoured to show, 
without entering into any explanatory details, why certain 
Indian species are gregarious. The reasous given are sufficiently 
obvious after a perusal of the discussion of the four casea, 
under which the struggle for existence among the plants ‘of a 
forest crop was studied. I will now make a further applica- 
ction yf the principles therein espysed, and show (1), why Jin 
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certain tracts in Central India teak is gregarious, and (II), why 
it is every where else only a numerically weak denizen of mixed 
forests, 

(I). The places where teak is gregarious are either (i) 
alluvial flats along the courses of rivers, or (ii) small stretches 
of atiffish sandy soil once under squatter cultivation, or {iii} 
hillsides, fats or stretches of undulating ground, which have 
for centuries been subjected to the dhaya system of cultivation 
already described on page 111, 

(i). The soil in the alluvial flats referred to is more or less 
saline, with a strong proportion of carbonate and sulphate of 
lime, and is in many instances submerged for a few days 
during the floods of the rivers. It is, on the other hand, 
extremely dry and hard for several feet below the surface when 
the rivers have subsided into their normal beds during the 
hot weather. These characteristics of the soil exclude most 
of the ordinary companions of the teak—Terminalia tomentosa, 
Anogeissus latifolia, khair, Boswellia thurifera, Pterocarpus 
Marsupium, Sterculia urens, &. Tho few associates that fol- 
Jow it, like Morinda citrifolia, Evriolena Hookeriana, Acacia 
leucophlea, Ulmus integrifolia, &e., being beaten by it’ in the 
struggle for existence owing to the following causes :— 

(a). Its wonderful power of recovery from damage caused 

by fire. 

(db). Its relatively great power of resistance to floods, 

(0). Its enormous spreading leaves, which choked up every 
other forest seedling in immediate contact with them. 

{@.) Its remarkable faculty, while young, of piercing through 
thick cover overhead. 

(e.) Its couspicuously greater longevity. 

(f) Its more rapid growth almost from the first years, and 
coutinued up to its attaining its fall height. 

{g.) Its greater stature as compared with most of its 
companions, 

(A.) Its profuse annual seeding. 

(i) The extraordinary vitality of its seed, which the 
annual floods only helped to disseminate and prepare 
for immediate germination from the time these 
silt-formed tracts were deposited. 

(j.) Tho remarkable facility with which up to an advanced 
age it grows up from the stool, and the enormous 
strength and height of the stool-shoots in their very 
first year. 

(&.) Its ability up to a certain age (certainly 40 years) to 
form of itself a complete leaf-canopy, capable of kill- 
ing out all undergrowth, even including grasa. 

(2) The size ard nature of its fallen leaves, which, when 
rain falls, get glued together into a thick continuous 

. felt-like covering over the ground, which covering 
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decomposes slowly, smothers up almost every seed- 
ling produced underneath it, and is impenetrable to 
the rootlets of most seedlings that germinate above 
it. 

(m.) The existence of a more or less perfect uniformity of 
ages due to the greater portion of the crop having 
sprung up withio the short interval of years, during 
which the alluvial flats in question were depo- 
sited. 

Gi.) The gregariousness of teak in the second instance may 

be acconnted for thus :— 

a.) Profuse annual seeding of the trees round and inside 
the original fields, by which means the ground got 
sown to a certain extent everywhere with teak. 

{6.) The cultivation of the soil furnished this seed with 
an excellent bed, whence the production of a certain 
number of vigorous teak seedlings every year. 

{c) The great vitality of the seodlings produced, which 
by throwing up shoots every year from tho collum 
of the root, gradually strengthened themselves, and 
which the mere annual seratching of the rude 
plough damaged searcely or not all. 

(a) These seedlings were obviously still further strengthen- 
ed inaremarkable degree by the hand-plucking 
of all surrounding grass and weeds, the agricul- 
tural crop alone being never dense enough to 
impede their development and the wandering 
squatter cultivator never finding their presence 
sufficiontly hurtful to oradicate thom, 

{e.) The extraordinary vitality of the seed, which, lying 
in the soil in large quantities when the field was 
abandoned, produced an abundant crop of seedlings 
during the ensuing two or three years. 

(f) The great rapidity and vigour of growth of the 
already established seedlings and young stoo!-shoots 
which, on the fields being abandoned, suppressed 
most individuals of such of the companion species 
as were able to reproduce themselves, like 
the teak, during the course of the squatter 
cultivation. ii 

{g.) See (&.) of the preceding case, 

(h.) See (2.) of the preceding case, 

(i) The more or less uniform height of tho various 
individuals, due to their having finally started 
upwards all together on the abandonment of the 
fields in question, and giving to the crop more 
or less the character of one consisting of trees of 
one and the same age, 

(iii.) The gregariousness of teak under the dhaya 
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system of cultivation may be explained by: the following 
canses i— 

(a.) Ita grent power of recovery from the worst mutilation, 
even in spite of annual fires. 

(%.) The great power of its root collum of producing 
shoots up toa very great age (eighty years at the 
very least.) 

(c) The extraordinary vitality of its seed, even when 
seorched by jungle fires. 

(@.) In the case of hillsides, their ruggedness offered - 
numerous crevices and hollows for the lodgment 
and germination of the seed falling or rolling 
down from above. 

fe.). The grent relative vigour of its stool-shoots, which 
enabled them to overtop seedlings and similar 
shoots of other species. 

(7) The extremely dense crowns formed by its huge 
spreading. leaves tolerating no undergrowth, and 
pushing back and choking up plants of the same 
height as themselves. 

(g.) See (k.) of. the preceding case. 

(h.) See (L.) of the preceding case. 

(é) ‘The great longevity of teak. 

G.) ‘The ability of its young seedlings to withstand fairly 
dense cover, thus allowing an abundant advance 
growth to come up gradually, which shoots away 
upwards as soon as it is uncovered. 

(k). The contemporaneons springing up of the new stool 
crop as scon as the dhuya cultivator departed for 
fresh fields. 

It now remains to explain why, tlie three preceding cases 
excepted, teak should everywhere be a denizen of mixed forests. 
The causes of this may be briefly summarized thus :— 

(a@.} In forests which contain teak, the soil is apt to vary 
from. point to point with regard to the proportion 
of clay. in it, with regard to the degree iu which 
the surface or subsoil rock is fissured, and with 
regard to. the freedom of the drainage. Where 
the soil is. too binding or not sufficiently drained, 
or too dry for teak, ot the rock is too com- 
pact, that species will simply refuso to grow, and 
any seedlings of it that may germinate in such 
places are bound soon to disappear. 

(6). Where the teak grows, it is almost the only tree of 
which the timber is used, furnishing, as it does, 
everything from the large house beam and broad 
boards to the thin round rafter of the rude temporary 
thatched shed. 

{c). Its young seedling, although it stands a fair degree: of 
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cover overhead, is soon killed by the immediate con« 
tiguity of dense growth (like that of the grasses for 
instanea), whick exercises lateral pressure against it 
on avery sida. 

(d), Agreat many ofthe companions of teak are more shade- 
bearing than itself, some being conspicuously so. 

(e)« Many of its companions grow more rapidly than itself 
from their earliest years as seedlings. 

(/). Tho young plant is extremely sensitive to frost, 

(gq). In many places several of its companions exceed it in 
stature. 

(A). Its.seed, being large, does not find easy lodgment in 
the soil, aud is exposed to be washed away during 
the rains, 

(i) Again, as the seed is all shed by the middle of the hot 
weather, the greater portion of it used every year 
to be destroyed by the annual forest fires before special 
protective measures, of very recent date, were 
undertaken, 

Gj). The seed germinates with difficulty, requiring through- 
ont nearly the whole of India to lie for at least one 
year in the ground exposed to the alternation of damp 
and drought. 

(H. The seed is the common food of many rodents, 
parrots, &e, 

(). The upper portion of the root of the young seedlings 
is greedily devoured by rats. 

(m), The majority of the associated species retain theie 
foliage longer, and bring it ont earlier than the teak. 

(x). After a certain age teak loses the faculty of forming a 
complete leaf-canopy by itself, thus making room 
for the adinission of other species even where it arigi- 
nally formed a pure erap. 

(0). Some birds, as the bush quail (Perdicula asiatica and 
Arghunda) devour the cotyledonary leaves as soon as 
they appear. 

(p)» Fhe teak limits the spread of its roots and rootlats to 
within five or six feet of the surface, and, taken rela- 
tively to that of many of its companions, the muss of 
these roots and rootlets is small and far from invasive. 

The preceding examples* suffice to show that the gregari- 

owsness or sociability of our forest species is nothing but 


© Tt would be sery interesting, and for mo peraonally amatter for deep gratitude, if 
readers of these Notes kindly added a fow raore examples efter the manner which [ have 
followed. For instance, those having long experienos of deodar might explain under 
what conditions it grows gregutiously and when in mixtate with @ large proportion: of 
other species. Forostera in Assam could tell us why Mesa forrea generally forma 
E Those who know Mysore could toll us ail about the Sandalwond. From 
indh we vould have au explanation of the eauses of the gregarious character of babul 
tamanicke. 
49 
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the result of a struggle for very existence between two or 
more of them, and the consequent survival of the fittest, 
The fittest are, however, not always our most valuable 
trees, whether absolutely so or becanss they favour tho 
growth of those which are; and we as foresters must, therofore, 
often intervene in the struggle and aid the wenker to conquer 
tho stronger. Hence the most practical end intended to be 
served by the considerations developed in the preceding sections 
of the present Chapter is that they might furnish us with the 
key wherewith to study and analyse aceuratoly the behaviour of 
each one of our more valuable species in that struggle, to note 
under what cireamstances it can hold its own againsé all its rivals, 
under what circumstances it has to yield to its stronger noigh- 
hours, to what extent and how these latter circumstances may 
be favorably modified by the forester, up to what point the 
struggle is useful in drawing up the trees, in naturally forming 
their boles or in any other way improving their growth or the 

uality of their timber. Armed with such facts, we can, with 
the full confidence that knowledge begets, interpose with the 
most appropriate effective measures, as soon as the necessity 
arises, to shorten ov prolong the straggle as the case may 
require, and to continually aim at securing the most advan- 
tageous proportion and distribution of the various species and 
age-classes—in other words, attain the very end and object of 
Sylviculture, which arethe largest and most useful production in 
forests grown for the market, and the most, effective tree- 
covering, combined, whenover possible, with a large and useful 
production, in forests grown for protection. 


Seorion VI.— Ought we to grow pure or mixed forests ? 

‘As has just been said in the concluding observations in the 
immediately preceding section; the object of the sylvicul- 
turist, according as he is growing his forests for the market, or 
chiefly for purposes of protection, is to obtain either (A) the 
maximum and most useful production of which the soil is 
capable; or (B) the most effective living vegetable covering, 
combined, whenovor possible, with alarge and useful production. 


§ 1.—4, Forests grown exclusively for the market. 

To obtain the maximum production alone the following con- 
ditions must co-exist :— 

(i). The forest must be composed of the most suitable speciea 
for the soil and climate.-~Both these elements genorally vary 
from place to place and often even from point to point, and the 
species must, therefore, vary accordingly, since there is no singlo 
one that will grow equally well under ever changing conditions 
of soil and climate, Hence advantage in a miature of species, 

(ii). Phe forest should consist of the greatest number of stema 
possible at any given stage of growth.—This is secured by con- 
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stantly maintainingas complete a leaf-canopy as possible—a result 
best attained by a miature of species possessing differont habits, 
different requirements as to soil, situation, and aspect, and a 
different ramification and spread of roots; besides, making dif- 
ferent rates of growth, and reaching different statures. 

(iii), The trees should attain the greatest length of bole 
possible under the given conditions of soil and climate.—This end 
‘also is best secured by a mixture of species, thanks to which the 
trees attain various heights, their erowns press one against 
another, and the depth of the leaf-eanopy is always maintained 
at its maximum, the result being foreing in height and rapid 
elongation of the boles up to the maximum limit possible for 
each species. 

(iv). Continual improvement of the soil until. its maximum 
fertility is reached, and constant maintenance of that maximum 
thereafter.—To secure this end we must have— 

(a). An abundant annual production of foliage yielding a 
rich humus.—Some trees produce more foliage than 
others, e.g., sal and Terminalia tomentosa than teak ; 
in the hills the oaks, deodar, and the firs than Pinus 
longifolia ; and so on, Then, again, the leaves of some 
trees decompose more easily and form a richer humus 
than those of others: thus, for instance, Terminalia 
tomentosa and sal are better in this respect than teak ; 
the oaks, than Pinus longifolia or any other conifer. 

(b). The, as much as possible, constant maintenante of @ com- 
plete leaf-canopy, in order to protect the soil, including 
its covering of dead leaves— 

(a), From the sun’s raya,which would dry up thosoit 
rapidly and hinder the formation of humus ; 

(B) From winds which would blow away the cover 
ing of dead leaves, besides accelerating the 
evaporation of moisture from the soil ; 

(7). From the direct action of rain, which would 
wash away the covering of dead leaves and 
humns, besides carrying away in abtndance 
soluble substances fit for plant food ; 

{8). From (lo a great extent) fire, by keeping the 
layer of vegetable debris moist, and imped- 
ing the production of a strong draught of 
wind (in case a fire occurred) which would 
only fan up the flames 3 

(c.) The prevention of fire, which would, besides destroying 
all tha organic matier in the topsoil, bake its 
surface hard, 

All the objects mentioned under this fourth main head are 

most completely attained by menus of a mixture of several spe- 
cies. If the species composing a forest are all, or most of 
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them, deciduous, some of them are sure, or at least very likely, 
to be in leaf, while the others are bare, and thus a green 
canopy (imperfect it may be, but nevertheless a green canopy) 
will be secured during as many months of the year as possible; 
whereas, when there is only a single species, and that. decidn- 
ons one, the whole forest may be leafless for a considerable time, 
and the svil completely exposed to injurions influences. Moro- 
over, when several species grow together, they form not only a 
denser but a deeper mass of continuous foliage, the obvious 
consequence being a more abundant production of leaves, aren 
for avea, than if the forest were pure. 

(v). The forest must be protected against storms, fires, insects, 
hide-binding, snow-break, and many other causes of destruction or 
malformation of the trees.--The closer the growth is, the less 
risk is there to fear from storms, fires, snowbreak, &e. 
A imizture of species produces the closest possible growth for nny 
age, soil, and climate, Then, again, the denser the forest is, cone 
sistent with the healthy development of the trees, the less 
danger is there to apprehend from inseets, and the less likely 
are the trees to become hide-bound. Here again a mixture of 
species is desirable. Besides this a mixture of species has still 
another advantage; as insects are sometimes aeleetive, some of 
the trees are sare to be spared when the rest are attacked, 

In order to secure, besides the masimum production, also 
the most useful produce of which the soil and climate combined 
-are capable, the following additional conditions must exist 
simultaneously with all the preceding :-— 

(vi). Lhe forest must be composed only of markecable species, 
the largest proportion possible, if the forest is miaed, being assign= 
ed to the must valuable (principal) species, consistent with the rea~ 
lisation of all the other conditions.—The necessity of this condi- 
tion is obvious, 

(vii). The forest should, if possible, consist of a mizture of 

cies.—Mixed forests yield ‘more varied and, therefore, more 
widely useful produce, Different industries require different 
deseriptions of wood and other forest products, and our aim 
ought to be to satisfy all present and future requirements with 
the least amount of inconvenience and expense to the people. 
A judicious mixture of species is the surest means to this 
end, 

§2.—B. Forests grown for protection. 

Conditions (i), (i), (iv), and (v), disonssed in the preceding 
subsection, hold good here as necessary conditions; while (iii), 
(vi), and (viii) are useful, but not necessary. The forest should 
be composed of the most suitable species for the given soil and 
climate ; it should contain the greatest number of stems possi- 
ble at any given stage of growth ; the soil should he continually 
improved and protected; and, lastly, the trees should afford 
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each other mutual security against all extraneous accidents. If 
in addition to this, the treca acquire the greatest length of bole 
attainable, are all marketable,and belong to various speciea, the 
forest, besides fulfilling in the most complete manner its special 
and original réle of affording protection, will also furnish a 
large quantity of useful produce. 


§3.—Forests may sometimes be grown pure, 


From the considerations developed in sections 4 and 5 of the 
present Chapter, it is obvious that tho raising of puro forests 
is to be generally avoided. Under certain special circum- 
stances, however, forests may or must necessarily be grown pure. 

Tt may he laid down as a general rule that a species. may be 
cultivated by itself only when the following three conditions sre 
realised at one and the same time :— 

Gi). Je should be able to form of itself a complete leaf canopy 
up to an advanced age, certainly not muck below that at which 
it becomes fully fertile; for under no other circumstance 
would (a) the fertility of the soil be increased or maintained, 
(2) the natural pruning of the boles of the trees be effected to 
the desired extent, and (c) the forest yield anything approach- 
ng the maximum amount of prodnes of which it is capable, 

(ii). The effective factors of soil and climate should be unt- 
formly favorable for its prosperous vegelation over a more om 
tess considerable area, Unioss this area were absolutely large, 
the pure crop thus composed could scarcely be considered more 
than a mere patch of trees forming a small part of a much larger 
whole of truly inixed forest. 

Gili). The produce furnished by the given species should either 
be in such great demand that every square inch of the soil ought 
to be devoted to its cultivation, or possess such a high market value 
that the cultivation of any other species in mixture with it 
would result in an appreciable loes of possible revenue, 

These conditions would not unfrequently be realised ia 
certain stretches of sal forest, in toou plantations on extremely 
favorable ground, &e. 

Exceptionally a species, which does not satisty the Grst of the 
three preceding conditions, may be raised pure— 

(i). When 2 ts exploited on a very short rotation,—During 
their youth ali trees protect tho ground well enough, sinee the 
young stems not only bear standing close together, but also 
possess low crowns almost reaching down to the ground. Teak 
coppice furnishes a good instance of this: under a fall crop, 
say of from 800 to 1,000 stems per acro, not a single blade of 
grass can make its appearance, A bamboo brake is another 
excellent case in point. 

Gi). When the soil is such that its fertility is not impaired by 
a defective evvering of trees.--We may instance marshy land, to 
which the admittance of sunshine and wiud is, in truth, benefi- 
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cial, and the bottoms of many valleys as well as many low- 
lying places, which always remain moist or wetin consequence 
of their situation, and where tho soil is always deop, rich, and 
free, thanks to the humus and vegetnble debris continually 
washed down on to it from the higher surrounding ground, 
Even on such soils, it is desirable that the single species chosen 
to be raised should be as shade-bearing as possible, so as to com- 
pose a more or less complete leaf-canopy. 

It has jnst been explained under what cironmstanees a species 
may be grown pure. In the following caso there is no alterna- 
tive but to raise pure forests :— 

When the soit is such that no other species, whether mar- 
ketable or not, will grow on it; for example, the strotches along 
the Indus which tamarisk or babul alone can occupy 5 along 
streams at the foot of the Himalayas, where sissu or khair 
only will succeed ; some of the laterite tracts in Barmah, where 
eng is the sole tree ; aud so on. 

One point in favour of pure forests is that their working is 
simpler than that of mixed forests, since there we have to study 
and satisfy the requirements of only a single species. 

But it is especially and exclusively in the raising and treatment 
of those forests that this greater simplicity is marked, as will be 
clear after comparing together the considerations developed in the 
first four sections of the present Chapter. In revenge, when 
there is only a single species in the crop, the lines on which work 
must bo carried ont are necessarily very inelastic, and every- 
thing must be done with a more or less mechanical regularity, 
little scope being left for altering the system of management 
from time to time in order to suit the ever-changing conditions 
of the country and the market, 

§4.— Advantages of a mixture of species. 

In the subsections which precede, it has been shown that 
pure forests should be the exception, mixed forests the rale. In 
Sections I and 2 it was explained how every condition for obtain- 
ing the largest amount of the most useful production or the most 
effective tree-covering, combined, whenever practicable, with a 
large and useful production, was realised by means of a mixture 
of species, This is now the place specially to examine the 
advantages to be derived from growing mixed forests. They 
are briefly as follow :— 

I. Mixed cops, as a rule, form a denser leaf-canopy than 
pure ones.—In a mixed forest some trees attain a large stature 
thin others, have a differently shaped crown, are moro or 
less shade-bearing, thrive better on certain soils and in certain 
situations, and so on. The leaf-canopy is hence composed of 
crowns of various shapes and sizes, and situated at various 
heights above the ground, and fitting into one another like the 
gravel and stones in concrete, thus generally forming a closer- 
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packed mass of foliage than if the forest were composed 
entirely of any single one of the same species as constitute the 
mixed growth. Now in every forest, whether pure or mixed, 
the number of slems standing must necessarily diminish pro- 
gressively with advancing age by the death and disappearance 
of some of the trees. Ina pure forest, unless the component 
species be extremely shade-bearing, the intervals thns produced 
between the crowns of the surviving trees are bound to become 
rapidly wider and wider, until at a comparatively early age 
the trees, all inore or leas of the same height, stand ‘well apart 
from one another and cease to protect the soil except in a very 
incomplete manner. In a mixed forest, on tho other hand, 
during a considerable part of its life, the gap produced by the 
disappearance of any of the trees will nearly always be filled 
up by the upward growth of those immediately below or by 
the extension of the adjacent crowns chiefly of individuals of 
other species. Hence the greater density of a mixed forest 
becomes more conspicnous with increasing age, and mixed 
crops, as a rule, maintain a complete leaf-canopy up to a more 
advanced age than pure ones of the same species —-a very 
great advantage for the forester iu many cases, 

IL A judicious miving of species inereases the amount of 
igneous production.—For the same reasons that the Jleai- 
canopy becomes denser, the number of stems standing per unit 
of area at any age becomes larger. Besides this, the greater 
density of the leaf-canopy produces longer boles, and improves 
the soil, and hence prolongs the period of sound growth. All 
these circumstances result in a larger production of wood, 
and especially timber. 

IIL. It is only by a miature of species that with annual 
successive working we can cultivate our more valuable species 
in the grealest abundance, over the widest extent of country 
possible, and of the finest quality and sice—Many of our 
most valuable species, like teak, Dalbergia latifolia, Lager 
stramia Flos-Regine, &e., and in many localities even 
deodar and sal, grow naturally in company with other 
trees, If we sought rigidly to obtain pure crops, we must 
either clear away all these latter, and leave a few isolated 
Individuals or patches of the former to form the sum total of 
the standing growth ; or, if we insisted on having a full growth 
on the ground, we must eut away every individual of those 
valuable species where they could not grow gregariously, and 
restrict them to those places, of limited exteni, and few and 
far between, where they could—the ono result being as much 
to be avoided as the other. On the othor hand, by studiously 
preserving and favouring the growth of every individual of 
our valuable species, whether it stands by itself or in company 
with others of its own kind, provided it does not interfere 
with the growth of another more valuable than itself, we 
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prodace the elasses of timber and wood most in demand in 
the largest quantity possible, and also spread their production 
over the widest extent of country possible, and thus raise them 
as Near as possible to the consumer. 

Then, again, as a mixture of species, by producing a denser 
leaf-canopy, improves the soil, forms long and well-shaped 
bolea, and delays the commencement of natural decay, our 
valuable species are enabled thereby to uequire their finest 
ualities, and attain their largest dimensions. So that any of 
thai, grown in company with 4 soil-improving species (i¢., 
one which puts. forth abundant foliage, that decomposes easily 
and yields a rich humus), will furnish timber of good size 
and quality even on soils on whieh it eould not thrive by 
itself, Thus we know that sal, deodar, and especially tenk, 
aequire much finer dimensions in mixed forests than when 
growing pure, and this most conspicuously on soils that are in 
themselves more or less unfavorahle for their growth, 

IF, A judicious mizing of species furnishes produce suited 
Jor a greater variety of purposes, and hence giving ocenpation 
to an absolutely as well as relatively large portion of the artisan 
clase of the country.—'this is expecially go in advanced com. 
munities. We in India are still ina very backward condition, 
But the signa of the times are already encouraging, and in 
many parts of the country various woods, which only a few 
years ago no one would literally look at, are now coming into 
the market ; while for some of them there is an established 
and rapidly inereasing demand. In many parts of Borar 
and Central India the Boswellia thurifera is readily bought. 
up at high rates in the shapo of boards for flooring and pack. 
ing eases, and as building wood, although about half a genera- 
tion ago there, and at the present day elsewhere, the wood of 
that species was or is despised even as an occasional fuel. The 
timber of Terminalia tomentosa, which used generally to be a 
deng on the market, is now universally valued for railway 
sleepers, ‘The formerly, and in many places still, despised 
Pinus longifolia is uow exported in large quantities from the 
hills into the Panjab plains and passed off as deodar, In some 
parts of the Central Provinces, Ougeinia dalbergicides poles 
command higher prices than teak of similar size. In the 
vicinity of spinning factories Zizyphus Jujuba, which for~ 
merly served chiefly for fucl and fencing, ia now in great demand 
for eotton mill spindles. Such examples may be. indefinitely 
multiplied. We have in India unlimited resources for cabinet- 
making, the mauufactare of matches, and other wood-ueing 
industries, Enterprise and time will soon show us how to em- 
ploy them, 

V. A miwture of species tends to increase the jvoduction of 
minor produce, such as seeds, fodder, §c.-—-As a vule,itis the young 
tender leaves of treea that are used as fodder for cattle. Now 
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in a mixed forest the various trees bring out their new foliage xt 
different periods of the year, so that a more continuous supply 
of fodder is thereby assured. Moreover, in such a forest, some 
‘of the species, being of alow habit, or not being valued for 
their wood except as fuel, can often be lopped without any 
appreciable damage to the standing growth, and must even 
frequently be so lopped for the improvement of this last. Nay 
individuals of the more valuable species themselves must very 
often be eut out or lopped in order to favour the development 
of the rest. i 

This advantage, which I have numbered (V), is so obvions 
that it needs no further discussion. 

PIL Many kinds of trees ave less liable to damage in mived 
than in pure forest from storms, fire, frosts, snowbreak, hidew 
Binding, insects, game, cattle, and diseases in general.—In eom= 
pany with a deep-rooted species, another with superficial roots 
is able to resist storms almost as well as the former, Even 
superficially-rooted species protect one another when mixed, 
by reason of the denser leaf-eanopy they form than when they 
grow pure. For the same reason the chances and destructive- 
ness of fire are diminished in a mixed forest. This is especially 
the ease in crops of mixed conifers and brond-leaved species as 
compared with those of conifers alone, In forests containing 
conifers the admixture of broad-leaved trees protects the former 
from snowbreaks to a very great extent, thanks to the support 
afforded to their branches by neighbouring individuals of those 
species. ‘Then, again, as insects generally attack sickly trees 
(which are relatively not numerous in mixed forests), and 
often, if not generally, confine their depredations, when they 
attack healthy individuals xs well, toa single or only a few 
species, their ravages are naturally not so extensive in mixed as 
in pure forests. And if the forests in question contain conifers, 
the companionship of broad-leaved trees is beneficial, as the 
numbers of the natural enemies of insects (birds, rodents, dc.) 
are generally inerexsed by their presence. Again species, 
which in early youth ato delicate, nd much more protection 
against frost, drought, &e., ina mixed than in a pure forest. 
Another beneficial effect of mixture is, that it contributes very 
materially towards the diminution. of diseases of which the 
attacks of fungi are either the symptom or direct cause. Last. 
ly, trees, the leaves of which are eaten by cxttle or deer, run 
less risk of being browsed down when they grow here and 
there mixed with other species than when they all stand toge- 
ther as they do in pure forests, 

VII. The relative suitability of the soil and locality for our 
various species is most easily vecognised when they are growing 
together; and it ix only then that the forester can at once know 
for certain what species to grow or favour in any given soil or 
locatlity,—This advantage comes out most conspicuonsly ina 
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new country like India, where so little is yet known of the 
habits and requirements of even our principal species, and this 
expecially so when sowings or plantations ona large seale are 
to be made. Mistakes committed in executing the various 
forest operations can be detected much more easily in mixed 
than in pure crops, and generally, if not always, early enongh 
to prevent any serious or further damage. 

VILE. Mixing species ina forest economises labour and time, 
and facilitates work and supervision—Given a certain definite 
varea of forest and certain species to be grown there. If these 
species are raised pure, they will of course oceupy as many dis- 
tinct sections of the area; and, if an annual sepply of the 
wood of ereh species is required, a portion of each svetion 
will have to be worked every year, thus creating so many in- 
dependent centres of work. But if all these species were 
intermixed, the same result would be obtained by working ab 
only a single point every year, and the whole area would he 
divided into a regular succession of coupes of convenient 
extent, instead of innumerable small patches very difficult to 
Jook alter and work, because those taken in hand in any given 
year are necessarily seattered here and there all over the forest, 
Without any definite order, 


IX. A mixture of species contributes in various ways towards 
equalising the length of the votation required by our various 
species.—A species that protects the soil very imperfectly after 
a certain comparatively early age has been reached, must 
allow it to deteriorate, unless itis cut soon after. The soil, 
deteriorating on account of the imperfect leaf-canopy, reacts on 
the species, and woakens and arrests its growth, and this induces 
premature decay, A soil improving species, on the other hand, 
will never fail to attain the finest growth of which it is capa- 
ble on any given soil, which it will gradually render more and 
more suitable for itself. Now mix both species together, and 
thanks to the improvement of the soi] effected by the second, 
and to the denser leaf-canopy and the maintenance of favorable 
influences due to the mixed growth, the longevity of the first 
must necessarily be enhanced, 

X. By a mizture of species a forest is generally able to yield 
marketable produce at anearlier age than if it consisted of pure 
crops—The reason is obvious. The trees, thriving better, 
often acquire, in spite of the closer growth, a given size at a 
younger stage of growth. But, what is more to the point, as 
the stems in a mixed forest are more numerons, the first series 
of exploitations (cleanings and first thinnings) become necessary 
much earlier, Besides this, as in a mixed forest, owing to the 
different habits of the trees and their different requirements as 
to light, not only does a given number of stems form a denser 
Jeaf-eanopy than in a pure forest, but a gap made in that 
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canopy is sooner filled up, so that, with no heavier stock on 
the ground, the first cuttings may be made earlier. 

XI, When a forest is regenerated naturally, its regeneration 
is better assured if it 4 mixed—Seeds of one species or ano~ 
ther are sure to be produced in less or greater abundance every 
year all over the forest. A great number of these must germi- 
nate, and, wherever sufficient light reaches the ground and 
other conditions are favorable, a large proportion of the seed~ 
lings thus produced must establish themselves. Moreover, 
as the seeds of different species germinate with different 
degrees of facility and require different degrees of heat 
and soaking, it is certain that, whatever the character of the 
season of vegetation, some secdlings cannot fail to be produced 
every year. Thus in mixed forests regeneration is continually 
going on with more or less vigour; and when the natural con- 
ditions for the development of an abundant seed-erop and the 
germination and establishment of the young seedlings are 
favoured by the forester by means of certain special operations, 
the chances of failure are singularly lessened. 

XID, Mixed forests, as arule, yield a larger revenue than 
pure forests, provided of course that the eoinponent species are all 
‘marketuble.-This follows directly from YI, LIL, 1V, V, VI, 
VIII, and X. 

XUI. A mized forest adorns the’ country more than pure 
forest, and thus affects beneficially the physical, esthetic, moral, 
and mental development of the people—This advantage is not 
to be despised, and is by no means of slight importance in 
ita effects on the genius of a people. The finest poetry has 
had its inspiration from the forests. ‘The manliest portion 
of a nation is generally that which inhabits the interior or the 
borders of forests. The beneficial influence of forests is seen 
in the universally admitted necessity of people's parks, &c., in 
civilised communities. 


§5.—Conditions necessary for a mixture of species. 

In 2 general manner it may be said that the possibility of 
obtaining and maintaining a mixed growth depends— 

1. On the suitability of the soil for the more on less pros- 
perous growth of more than one species.—Many large stretches 
of laterite in Burmah practically exclude the existence of 
other species besides the eng. In the Central Provinces 
certain ferruginous soils can bear nothing but Boswellia thuri- 
Sera, Terminalia tomentosa oceupies almost by itself patches 
of stiff, wet soils in the immediate vicinity of sal and teak 
forest. And so on. It is not enough if two or more species 
can simply grow in a given soil; their vegetation on it should 
be vigorous enough to enable them to survive in the straggle 
for existence with little or no extraneous aid on the part of 
the forester. 
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2. On the suitability of the elimate and-locality for the more 
on less prosperous growth of more than one species.—This iv 
self-evident. 

3. On the ability of the mixed species jointly to maintain 
and’ improve the fertility of the soil.—If ‘the mixed growth 
were such that the soil deteriorated under it, then the propor- 
tion of some one species, the bardiest and most vivacious of 
the mixture, would, in the majority of cases, gradually 
increase to the detriment of the ‘rest, and in time the crop 
would consist wholly, or almost wholly, of that species. 

4. On the vequwements of the several species as regards 
light—All woody’ species require light in order even to simply 
remain alive, bat some can bear shade better than others. 
Generally speaking the ability of a plant to bear sbade is 
proportionate to the shape (spread and depth) of its crown, 
as well as to the height of the latter above the ground. We 
may also say that transplants in plantations stand heavier 
shade than seedlings raised in situ in sowings, since the former, 
owing to the arrested development of their main roots due 
to the operation itself of transplanting, absolutely require a 
certain degree of shade to prevent a too rapid transpiration. 
Moreover, seedlings, whether transplants or raised in situ, 
sufler less under shade thin stuvl-shools ur rvot-suckers, since 
growing, as they do, much less vigorously than the two latter 
they detund less ingolation. 

3. On the relative hardihood of the several apecies.—'The 
hardihood of the various species during their youth is very 
various, and depends in a great measure on the character of 
the locality and soil in any given ease. In certain localities, 
and in certain soils, some species cannot do without the pro- 
tection against frost and drought afforded by shade and 
cover, while others, again, although able to grow up in tho 
open, nevertheless thrive better when sheltered. And, generally 
spenking, all species whatsoever suffer less from shade in good 
soils and in a mild equable climate than any where else. 

6. On the relative rapidity of their growth in height at 
various ages, especially during their youth—It matters a great 
deal whether in a mixed crop the more shade-bearing epecies 
grow up with greater, equal, or less rapidity than the rest ;. and 
the importance of this consideration is natorally greater 
during their youth than at any other time. ‘To take only a 
single instance, it the crop ‘consists of individuals of more or 
less the same age or height, it is obvious that the more rapidly 
growing species, provided they ave also the most shade-bearing, 
will, as soon as they meet their crowns over the rest, kill or 
at least permanently throw back these latter ; while, if the crop 
is quite young, these must be entirely killed out wherever 
the former are numerous enough. 

“Regarding the rate of growth in height of our various 
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species in mixed forest, we have no trustworthy information. 
And, indeed, in a continent like India, we are bound to 
obtain very different figures for one and the same species accord- 
ing to the locality and the region in which it may grow 
in each ease, When such information is forthcoming, it 
will be very useful to make comparative diagrams of the 
relative rapidity of growth of different species standing 
together in the same forest, 

The varying rapidity of growth of each species would be 
delineated by a curve with its generating rectangular co-ordi- 
nates, the abscissa representing the age, and the ordinate the 
height of the average tree at that age, For the sake of oxam- 
ple, I give below a comparative diagram for two trees, which I 
will enll respectively A and B; the curves are traced by means 
of tho respective’ heights attained at 10, 20, 30, 40—100 
years of age. : 


Ba 10 200 860 40) 50 6070 BO 8000 YEARS. 


The above diagram shows ata glance that up to the age 
of 74 years B grows faster than As at 75 it is overtaken 
‘by the latter, which then gets away from it. The rapidity 
of growth of A is slow for the first ten years, then becomes 
rapid up to seventy years, afler which it decreases gradually, 
and becomes almost stationary. B, on the other hand, grows 
up rapidly at once, until it reaches the age of seventy-five 
years, and then makes little head afterwards. In the diagram 
lz inch on the axis of X, or horizontal line, represents One year, 
and similarly # inch on the axis of Y, or, which comes to the 
same thing, on the perendicular lines, represents one foot. 

7. On the quantity and spread of the voots of the several 
species. —This circumstance always possesses a certain degree of 
importance, Some species develop a larger massof roots and root- 
lets than others, One species will throw out its main roots hori- 
zoutally, while those of another will, for the most part, run through 
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the ground obliquely, and sometimes (as in the well-known cases 
of sal and jand) even vertically, being-thns able to draw 
nourishment from the deeper layers of the soil, The roots and 
rootlets of some species ave invasive, while those of others, 
especially while in the seedling stage, wither away in too 
close contact with the same organs of another spocies, with 
which they may be growing. 

8. In the majority of instances, on the presence of different- 
aged individuals.—This point has been explained in sufficient 
detail under the head of “General Remarks” in Sections LI 
and IV of the present Chapter. 


§6.—General rules for growing mixed crops. 


We may now lay down the following general rales to be ob- 
served in growing mixed erops :— 

I. The predominant species, whether there be several or 
only one, ought to be soil-improvers. This rule requires no 
explanation, 

If, Shade-bearing species may be intermixed, if they pos- 
sess the same rate of growth in height, or if the slower growers 
can be protected against tho more rapid growers either— 

(a) By artificial cultivation a certain number of years in 

advance of the latter, 

(@.) By being able to produce naturally an advanco growth 
under the old standing crop, while tho more rapid 
growers can be reproduced naturally only by meuns 
of actual regeneration fellings, thus gaining a suffi- 
cient start on these latter. 

(¢) By cultivation, whether artificial or natural, in sufi- 
ciently predominant numbers, 

(4) By pruning and lopping off overhanging branches of 
taller growth of other species, or keeping it down by 
topping or cutting it back wherever and whenever 
necessary. 

HI. Shade-bearing (in other words, dense-crowned) species 
may be intermixed with shade-avoiding (in other words 
spare-crowned ) species, when these latter grow more rapidly 
or are given a sufficient start ahead of the other. ‘This start 
must, of course, be sufficient to prevent their being ever 
outstripped and thus overtopped, 

1V.  Shade-avoiding species ought not to be intermixed by 
themselves in any permanent manner, since in crops so eom~ 
posed the soil is not only bound to degenerate (violation of 
Rule 1), but the slower growers must inevitably be suppressed 
by the rest. 

Exceptions to this Rule: 

(a) On a fertile soil, which a spare or interrupted leaf 

canopy cannot hurt, a mixed growth may consist of 
shade-avoiding species only. 
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(B.) On very poor soils, such as those on which the Boswellia 
thurifera, &e., thrive, other shade-avoiding species, pro- 
vided they are sufficiently valuable, suchas teak, §e., 
may be mixed with the former, This mixture is often 
not only justifiable but also necessary. For instance, in 
many forests consisting chiefly of Boswellia, the teak 
has no other nurse to protect it against frosts. 


V._ Individuals of species, which do not form the prevailing 
tree in a forest, ought to stand scattered singly, or in small 
bouquets, and not in largo groups, in the midst of the remain- 
ing growth, If those species have dense crowns, such groups 
would hurt with their heavy shade trees of other species stand- 
ing round them, without helping them to any appreciable 
extent in clearing their boles; while if they possess spare 
crowns, the soil below them would necessarily deteriorate, 
Besides this, unless the species forming the surrounding growth 
possessed the same requirements as to light as the trees com- 
posing the groups, the stems standing along the edge of those 
groups would grow unequally, putting on more wood on one 
side than on another, and would thns be ill-adapted for boards 
and scantlings of the better deseriptions, which wonld obviously 
contract and expand in the most irregular manner, and thus be 
subject to warp very considerably. 

Moreover, as has been already shown above (§4, advantage 
XI) a mixture of several species facilitates the natural regener- 
ation of a forest, so that the existence of pnre groups here 
and there throughout the forest increases the difficulty of its 
natural regeneration, 

Exceptions to thia Rule :—~ 

(a) When the fertility of the soil varies so that we have well-, 

defined patches of distinetly different degrees of fertility, 
there is no alternative but to allow each patch to be 
stocked with the species, be it one or several, best suited 
to it, 7 
(8) When a shade-avoiding species has to be cultivated side 
by side with a more rapidly growing and particularly 
densencrowned species, there is similarly no alternative. 

(y) Certain individuals of @ crop are sometimes preserved, 

when the rest of the crop is felled, in order to allow then 
to acguire larger dimensions, These must inevitably 
inflict some injury, by the cover of their crowns, on the 
sueceeding new generation. But the mischief can evidently 
be minimised by selecting them standing in groups of 
greater or less extent. 


§7—Characteristies of an anciliary species. 


The meaning of the expression “auxiliary species” has 
been clearly-explained in Chapter I on Durinrrions. But after 
what has been considered in the foregoing sections, wo are 
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now in a position fo lay down more strictly the full connota- 
tion of that term, 

An ansxiliary species must fulfil the following essential 
conditians :— 

1. It must become readily marketable as soon as it has 
reached ihe pole stage.—Until this stage of growth has been 
attained, every individual tree and shrub in a crop, by its 
straggle for existence with its neighbours, contributes towards 
the favorable development of that crop. After this period a 
tree here, and a tree there, hampers the free growth of, or 
threatens to suppress, others more valuable than itself, and must, 
therefore, be removed at once, Unless tho stems thus cut are 
collectively readily marketable, and thoir satc-valuo is at lenst 
sufficient to cover cost of felling aud removal, it is evident 
that the unproductive nature of this operation would, in the 
majority of instances, prohibit its ever being undertaken at 
the right moment. 

2. It must be a soil-improver.—This condition is ohvious, if 
the other species in the crop are shade-avoiding, and, therefore, 
spare-crowned 5 and it is equally obvions that, if these latter 
species are shade-bearing and hence dense-erowned, their 
auxiliary usust also be dense-crowned, and thus necessarily a 
soil-improver. 

8. Asa consequence of the immediately proceding condition, 
at must also be shade-bearing.—To be dense-crowned is to be 
shade-bearing. 

4. Lt must be able to thrive in the same soil as the principal 
species. —This is a truism. 

5, dt must possess a different samification of branches and 
roots from that of the principal species—In other words, it 
ouzht to be able at once to cecupy or fill up space in the soil 
amd in the leafeanopy, which the principal species cannot 
profitably utilise; and it must be able to do this without 
tending to invade and strangle the crowns and root-apparatus 
of the latter. 

6. Its stature must not be less than the minimum length of 
bole demanded from the principal species—In no other way, 
sive very exceptionally, could this length of bole be produced, 
and the leaf-canopy, at the same time, maintained in a complete 
state, 

7. If natural regeneration is sought, the auviliary species 
should be able to reproduce itself spontancously and readily by 
seed from a few seed-bearers only; and if the regeneration is to 
be effected artificially, its propagation by means of sowing or 
planting, or both, ought to be easy and inexpensive —lt stands to 
yeuson that asa crop ages, the relative proportion of the  prin- 
cipal species ought to inerease as much as practicable, Hence 
we must be able to effeet. tha natnral regeneration of the 
auxiliary species with as few seed-bearers as possible. 
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8: Its dongevity ought to be at feast equal to the term required 
for the trees of the principal species to attain their full length of 
bole.—Otherwise, after the death of the trees of the auxiliary 
species, none conld be prodneed for years to take their place, 
and in the meantime the absence of companions ‘to help in 
drawing them up and in pruning their boles naturally would 
affect detrimentally the longitudinal growth of the trees of 
the principal species, 

The preceding is a complete enumeration of the essential 
characteristics of an anxiliary species ; it remains now briefly 
to mention the useful and desirable, but not essential, characters 
of the same, ‘They are— 

1. Rate of upward growth, until the high pole stage is reached, 
somewhat slower than that of the principal species—In other 
words, it is desirable that at no stage of growth should the 
auxiliary be able to rise up on a level with, much less to 
overtop, the principal species. 

2. A hardy constitution,—Young individuals of the anxiliary 
species should be able to stand a certain appreciable degree of 
exposure, 

3. Longevity not inferior to the rotation applicable to the 
principal species.—This is the best guarantee for successful 
natural roproduetion of the auxiliary species, for the presence 
of a sufficient number of seed-bearing individuals of it, when 
the crop comes under regeneration just before being felled, is 
thereby assured, 

4. “Ability to shoot up again readily after repeated cutting 
back or topping of—Many an individual of the principal 
species must bo saved from suppression by faster growing 
individuals of the auxiliary class, and this can be done only. 
by keeping these latter down for a time by entting them back 
or topping them, 28 the case may require, once or more fre~ 
quently. 

5. Persistence of foliage during as many months of the year 
as possible, combined, of course, with a lower stature (Essential 
Condition 6), and slower rate of upward growth (Dseful and 
Desirable Character 1).—This will add to ‘the effectiveness of 
the auxiliary species as a soil-improver, and as a nurse for any 
advance grewth that may come up. 

6, Accommodating nature as regards soil and situation.—The 
possession of this quality must materially facilitate the culture 
of the auxiliary species in the general interests of the entire 
crop. 

Suorion VIL—-Causes of deterioration of a forest. 


Lmay most appropriately close the present Chapter on the 
Struggle for Existence by summurily detailing the causes which 
lend to the deterioration of a forest. ‘These causes may he 
collected under four main beads: (4) the degeneration of the 
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anil; €B) unfavorable modification of climatie conditions; (C) 
faulty operations ; and (D) defective protection, 

A,—Degeneration of the soil from— 

(a). All the component species being shade-avoiding, and 
henee contracting and thinning their crowns at 
too early an age. 

(b). Incompleteness of the leaf-canopy, even when soil- 
improving species are ov the ground. 

{e}. Excessive removal of layer of dead leaves as they 
fall. 

(d). Fires. 

(Q. Flooding, with either (i) infiltration and deposit of ins 
jurions saline substances, or (ii) the soil rendered 
marshy for a less or more protracied period owing 
to deficient drainage. 

(/). Excessive hardening and caking of the surface by the 
tread of cattle. 

(g). Formation of landslips, including the washing away 
and erosion of the surface soil by rain. 

(2). Formation of a too acid humus. 

B.—Unfavorable modification of climatic conditions due to, 

or manifested by,— 

(2). The clearing of adjoining forests. 

(6). Severer, or more frequent, untimely frosts. 

(¢). Diminished and irregular rainfall. 

(d). More frequent and violent storms. 

{e). Heavier and more frequent falls of suow and protrac- 
tion of the time during which it lies on the ground. 

(f). Sensibly: hotter and drier winds. 

(9). More frequent recurrence of destructive hail storms, 

(4). Sensible change in the average temperature of the 
seasons, 

C.—Faulty operations, viz.— 

(2). Opening out leaf-canopy too much, 

(). Taking out more than the actual sum of production. 

(¢). Untimely or neglected fellings. 

(d). Felling in ono place over too extended an area, 

(2). A faulty mixture both as regards the species selected 
for cultivation, and their respective proportions. 

(7). Unsuccessful regeneration. 

(g). Faulty arrangement and succession of coupes and 
fellings, 

(A). Tndisereet export operations, 

(.  Injudicious manner of making fellings and cuttings, 

D.—Defective protection against— 

(a). Fire. 

(8). Cattle. 
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(ce). Ravages of game and insects. 

(2), Promiscuous cutting and lopping for fodder, manure, 
&e., including the exercise of injurious rights. 

(e). Destructive floods, and erosion and landslips. 

(f). Offenders. 

(g). Multiplication of destructive fungi and other parasites, 
and undesirable epiphytes. 

(1). Destructive climbers. 


Caaprer III.—Classification of Indian Forests. 

In the proceding Chapter the conditions which regulate the 
natural struggle for existence between the individual plants 
of a forest crop were studied with special reference to India. 
As those conditions necessarily vary from region to region, 
from locality to locality, our forests also vary in a correspond- 
ing degree with regard to the component species and their 
relative proportions. All these different classes of forest may, 
however, be reduced to a few broad well-defined types founded 
on permanent and clearly-marked characters. ‘The following 
scheme is an imperfect attempt to exhibit this classification 
as far as the very incomplete materials at my command permits 
me to do. 


I.—Evercreen Fornsts— 
(2) Littoral forests. 
(2) Swamp forests. 
(3) Babul forests. 
(4) Tamarisk forests, 
(5) Tropics! evergreen forests. 
(6) Pinus Merkusii forest. 
(7) Tcomporato forests 
(i) Castanopsis and Engelhardtia forests of Sikkim. 
(i) Oak and magnolia forests of Sikkim. 
(ii) Oak and magnolia forests of Burmah and 
Assam, 
(iv) Pinus Khaya forests of Burmah and Assam, 
(v) Pinus longifolia forests of the Western Hima- 
layas. 
(vi) Temperate oak and rhododendron forests of 
the Western Himalayas. 
(vii) Himalayan box forests. 
(viii) Cypress forests of the Western Himalayas. 
(ix) Forests of deodar and its allies. 
(x) Pinus excelsa forests of the Western Hima- 
layas. 
(xi) The Nilgiri forests. 
(8) Alpine evergreen foresis— 
(ij) Rhododendron forests of the Eastern Hima- 
layas. 


400 NOTES FOR A MANUAL OF INDIAN SYLVICULTURE. 


(ii) Alpine conifer forests of the Eastern Hima- 
lnyas. 
(iii) Silver fir forests of the Western Himalayas. 
iv) _Tnniper foreats. 
(9) Sandalwood forests. 


IL—Decrpvous Forests— 


(1) Fovests of cold weather leaf-shedders— 
(i) Sissoo forests. 
{ii) Boswellia thurifera forests of Central India, 
including Berar and the Deccan to within 
20 miles of the Western Ghats. 
(iii) Alpine bireh forests. 
(2) Fovests of hot weather leaf-shedders— 
(i) Quereus semecarpifolia forests of the Western 
Himalayas. 
(ii) Sal forest, 
(ii) Mixed forests in which teak is present. 
(iv) Mixed forests without teak. 
(v) Eng forest— 
(a) True Eng forest, 
@) Hill Eng forest. 
Khuir forest. 
flardwickia binata forest. 
Bamboo forest. 
Anogeissus pendula forests of Rajputana and 
Bundelkhand, 
(x) Melanorrhaa usitata forest. 


The first great division into evergreen and deciduous for- 
ests is founded on the persistance of the foliage, according as 
the majority of the component species are evergreen or decidu- 
ous. The subdivisions of the first class are based on differences 
of climate, soil and locality ; of the second class on the season 
of leaf-fall. The seventh subclass of evergreen forests will 
be examined under seven types, the first and second subclasses 
of deciduous forests under three and seven types respectively. 
These types are by no means exhaustive of their corresponding 
subclasses, but they seem to me to represent the more important 
forms of these latter according to my present imperfect know- 
ledge and experience, and I may be allowed to retain them pro- 
visionally until more extended acquaintance with our forests, 
and information kindly supplied by others, enable me to draw 
up a more complete analysis, in which subtypes would with 
advantage be admitted.* 


© I wonld earnestly invite readers of these Notes in other parts of India, especially 
the Madras and Bowobay Presidencies. Mysore, Coorg, Lower Bengal, Assam and 
Barmah, to enrreot, through the medium of the “Indian Worestor?” the, numerous 
errora of oraisaion and commission, which it was impo-sible not to make in attempt 
ing. with my necessarily limited experience and materials, to reduce to distines 
types the countless forms of forest growth in Iudia, Hud 1 not felt, confidence 
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Tn the following Sections T have endeavoured to he 2a brief 
and summary as possible; lengthy and dotailed descriptions 
will find their place in Book ILI. 


Sectron ].—Everereen Forssrs. 


1. Larrroran Foresrs.—These are low-lying forests growing 
on silty alluvial land bordering the sea, and ascending the 
larger rivers as far as the tidal wave. ‘They are found along 
the coast and tidal ereeks and lagoons of the Peninswa, of 
Bengal and of Burmah, and skirting the estuaries of the 
Indus. Salt water is a necessary condition of existence for 
these forests, and types and subtypes are produced according 
to the degree of saltnoss of the water, which degree varies 
with the quantity of fresh water brought down by rivers or 
falling as rain. Along the sea itself; and often far extending 
into it, are found the true mangrove forests consisting of species 
of Rhizophora, Bruguiora and Ceriops, &e. The around is 
muddy in the extreme and more or less destitute of low vezeta- 
tion, But as we ascend the streams and estuaries, where the 
ground is covered only during spring-tides, the undergrowth 
becomes denser and consists of courso sedges and seedlings 
of the larger trees, while the true mangroves gradually give 
place to species of dvicennia, Sonneratia, and Heritiera, which 
form the prevailing trees, and Phenix paludosa occurs. In 
the Gangetic delta the higher land bears in many cases almost 
pure forests of the well-known Heritiera titoralis (Sundri, 
whence probably the name Sunpargans for all the forests of 
that delta). 

In this subclass may be included forests of Casuarina equixe- 
tifolia and of other trees growing on tho salt sea sands, and 
also of cocoanut growing on saline caleareous sand along the 
scashore. 

A remarkable fact to note in connection with Littoral Forests 
is the occurrence there of certain species, like Pongamia 
glabra, Cordia Mya, Tamarix indica, &e., which are also found 
indigenous inland many hundved miles from the sea and out 
of brackish soil, 

Do fires by any chanee ever cecur in any of these forests? And 
if so, under what circumtasnces and with what severity ? 

2 Swamp Forusrs.—This class of forest oceurs on land 
subject during the rains to freshwater inundations, sometimes 
to a depth of 6 fect, and where the surface of the ground 
remains move or less muddy throughout the year. Bamboos are 
generally absent; herbage, with the exception of sedges, is 


in reoaiving the help I solicit, I should not, I nood hardly say, have prematurely 
publisted these Notes, whieh are mora in tho way of first suggestions how to treat tha 
subject of the present Chapter, than» formal, ulthough imperfect, deseription of tha 
various classes of Indian forests. L venture to cherish the hope that currectioas and 
additions will pour in and flood we with au embarras da vichessos. . 
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scanty ; and orchids and ferns cover the trunks and branches 
of the trees, ‘The characteristic species in such forests in 
Barmah are chiefly Anogeissus acuminata (deciduous), Mangi- 
fora, Elaovarpus, Gaveinia succifolia, Rarringtonia acutangala, 
&e. In Eastern Bengal and Assam they are Dillenia indica 
and Lagerstramia Flos-Regina, the latter being, however, a 
dociduous tree. In Oudh and the North-West Provinces the 
principal species are Barringtonia acutangula, Albiezia Lebbek, 
A. procera, A, stipulata, Trewia nudifora, Randia uliginosa, &¢., all, 
however, deciduous trees, I may also mention Rugenias, 
Willows, Canebrakes and the Putraajiva Roxburghiias generally 
characteristic of Swamp Forests, 

3. Basun Forest.—The babul { Acaria arabica) forms large 
masses of pure forest in Lower aud Middle Sindh, where 
it covers upwards of 27,000 acres, and in the Northern Decean 
and in Guzerat, and, toa small extent, in the Umballa dis- 
trict of tho Panjab. ‘This tree produces every year an 
abundant crop of seed, which germinates freely, especially 
whore, as in Sindh during the floods of the Indus, it finds 
enough moisture to get thoroughly soaked. In the Northern 
Deccan and in Guzerat, where the tree grows chiefly on strong 
loamy soils, the germination and spread of the seed is facilitat- 
ed by its passing through goats, who greedily devour it and 
thus favour the Babul at the expense of any other species 
which may come up at the same time, but which cannot survive 
their fatal bite. My. Drysdale says that in the Berars the 
babul bans are dense enough to prevent any undergrowth, 
grass included, from coming up, and that fires do not couse- 
quently ocear. 

What is the nature of the undergrowth, including grass, and 
of what frequency and_ severity are conjlagrations in these 
forests in other parts of India ? 

4, ‘Tamantsx Foresr.—Extensive forests of this subclass 
occur on the low, moist, alluvial lands, which are often impreg- 
nated with salt, along the Indus and its tributaries. The 
frequent new formations of such land along the bauks of the 
shifting rivers get covered early in spring, on the subsidence 
of the floods, with a dense mass of tamarisk seedlings, mixed 
more or less with young plants of Populus euphratica and 
Acacia arabica, uncer trees of which species the tamarisk forms 
a close undergrowth. 

Is there any herbage in these forests, and do fires ever ocour ? 

5. TrorrcaL Evergreen Forusrs.—This subelass of Ever- 
green Forest is confined to the Moist Zone, where the rainfall 1s 
7 inches and upwards. Large areas of it occur in the plains 
and hills of Burmah and Assam, in Sikkim and South-Eastern 
Bengal, and in the Western Ghats. It is known as Lower 
Hill Forest in Bengal and Assam. Tt occurs in shady valleys, 
on the slopes of hills up to 3,000 feet, along watercourses, 
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and wherever an abundant perennial supply of moisture in_ the 
soil is available, The growth is oxecedingly dense, and the 
variety of species is very great, comprising trees of all dimen- 
sions, which sometimes form a mass of toliage 200 feet thick. 
The lofty trees which tower above the rest ure frequently 
deciduous. Among them may be noted Artocarpus Chaplasha, 
A. Lakoocha, Albizzia Lebbek, A. stipulata, Schima Wallichit, 
Pterocarpus indicus, species of Dipterocarpus and Sterculia, 
Aylia dolabriformis, &e, To these may be added numerous 
species of Ficus, including the Caoutehouc tree, which 
developa a larger crown and attains a greater girth and height 
than any other tree in the moist forests of Assam, There are 
also oaks, Castanoposis, laurels, species of Meliacea, (the most 
noteworthy of whieh is tho toon), Afesua ferrea, which 
predominates over large areas in Assam, &. Bamboos of 
various species often form a conspicuous heavy undergrowth; 
gigantic creepers intertwine amongst the trees; palms, screw 
pines, Seitaminee and ferns are abundant; but grassy herbage 
israre, As regards shrubby vegetation, it is densest along 
open watercourses, in cleared spots, and along the outskirts 
of the forest, and often disappears entirely in dark places in 
the interior. In Bengal, inspite of the dense growth and 
evergreen nature of this subglass of forests, fires are annual, 
unless specially kept out, and do mach damage. In Assam, 
on the other hand, it is believed that fires are unknown. (Is 
this true?) In Qudk and the North-West Provinces there is, 
perhaps, a fire in only one year out of ten, and this always Inte 
in the hot season, since the total combustible matter consists of the 
dry leaves, which accumulate on the ground only after the 
grass ontside the forest has already been burnt up to its very 
edge, and which can, therefore, take fire only by the act of an 
incendiary. In Burmah fires rarely oceur, As there is 
combustilile matter in these forests during only a very. short 
period of the year, and the quantity of i¢ is inconsiderable, 
and as the leaf-canopy is constant throughout the year, it fol~ 
lows that conflagrations, when they do oceur, do comparatively 
slight damage, and can be easily controlled, 

‘More information, especially as regards Southern India (includ 
ing the Bombay Presidency) is requived and will be very thankful= 
ly received, It will, perhaps, be necessary to establish types in order 
fo da justice to the vast and varied areas which these forests cover. 
For instance, it seems to me desirable to treat of “ Mesua ferrea 
Forest" as one type, 

6. Pinus MerKusts Forest,—This pine forms forests on 
the sandstone hills of Upper Tenasserim at altitudes varying 
between 1,500 and 2,500 feet, and also occurs as solitary trees 
down to as low a level as 500 feet above the sea. 

What is the nature of the undergrowth, grass included, and 
what és the nature, prevalence, and severity of forest jires ? : 


404 NOTES FOR 4 MANUAL OF INDIAN SYLVICULTURE. 


7. Texpwrate Forrsts.—These are all hill forests and ex- 
tend vertically from an altitude of about 3,000 feet up to 
about 8,000 feet, ascending, however, in some eases, as in the 
doodar type, much higher. The provailing species are either 
evergreen broad-leaved trees with a few deciduous ones, of 
which Quercus semecarpifolia, Engelhardtias, maples, walnut, 
Andromeda, and Alnus nepalensis ave among the chief, or coni- 
fers either pure or mixed with broad-leaved trees. Where 
broad-leaved trees prevail, various kinds of oak, Castanopsis, 
magnolias and lanrels, Bucklandia populnea, Rhododendron 
arborenm, &c., are the principal treos, associated with Andromeda 
ovalifolia, Arundinaria, maples, species of Cornacea, Celastrinett, 
fo. ‘The box occurs locally over limitod areas, and the yew 
{ Tasus baccata} is sometimes met with, The trees are frequently 
covered with epiphytic ferns and mosses, and Loranthacea 
are common. The types of this subclass are very numerous, 
but for the present, until more information is collected, the 
following eleven may be noted:—(i)Castanopsis and Engel 
hardtia forests of Sikkim ; (ii) Oak and Magnolia forests of 
Sikkim; (iii) Oak and’ Magnolia forests of Burmah and 
Assam ; (iv) Pinus Khasya forests of Burmab and Assam; 
(v) Forests of Pine longifolia of the Wostorn Himalayas ; 
(vi) Termperate Oak and Rhododendron forests of the Western 
Himalayas; (vii) Box forests; (viii) Cypress forests of the 
Westera Himalayas; (ix) Forests of deodar and ite allies; 
(x) Pinus excelsa forests of the Western Himalayas; (xi) The 
Nilgiri forests, 

(i). Castanopsis and Engelhardtia Fovests of Sikkim.— 
This type is met with between 3,000 and 6,000 feet of altitude, 
The chief and most numerous trees ave species of Castanopsis, 
Engethardtia spicata, Prunus Puddum, Alnus nepalansio, 
Juglane regia, Bueklandia populuea, maples, birch, 4 with 
afew oaks at the higher elevations, Toon grows scattered 
throughout these forests, snd attains a hugo size, some trees 
yielding logs measuring 500 eubie feet. The undergrowth is 
especially dense in the more open portions, and consists of 
Artemisia, Rubus flaons, Masa indica, Sarauja, Eurya, he. 
Tree ferns are common, and the hill cane (Plectocomia 
humalayana) forms dense thickets. 

What is the degree of prevalence and destructivencss of fires 
in these forests? 

(ii) Oak and Magnolia Forests of Sikkim.—These forests 
begin at an elevation of about 6,900 feet, and are composed of 
adense tall growth of oaks and magnolias, mixed with 
Castanopsis rufescens, Machilus odoratissima, Phiobe lanceolata, 
an Aetinodaphne, Echincoarpus dasyeaxpue, Acer Camplellii, 
Rhododendvon arhoreum, R. argentewn, dadvomela ovalifolia, 
§e., §e. The oaks are Quercus lamellosa, by far the ‘cem- 
monest, Q. annulate, Q. spicata, Q. acuminata, Q. pachy- 
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plylla and Q. fenestrata, Of the magnolias the principal are 
Magnolia Campbellii and Mickelia excelsa, lanuginosa, and 
Catheartii, The undergrowth is dense and consists of Stro- 
bilanthes, ferns, &c., and, on the higher slopes, of the Mayling 
bamboo (Arundinaria racemosa), which ocours gregariously 
in dense thickets preventing the growth of other vegetation. 

Is herbage abundant ? Do fires ever occur ? If so, are they 
destructive ? 

(ili), Oak and Magnolia Forests of Burmah and Assam.— 
The following is a description of the Burmese subtype con~ 
densed from Kunz’s “Forest Flora of British Burma’ :— 
These forests begin at about 3,000 feet and reach the topmost 
limit of tree vegetation in Burmah. The atmosphere is 
characterised by great dampness. ‘The species are vory nume~ 
rous ; the principal are several species of oak (Quercus fenestrata, 
spicata, Brandisiana, semiserrata, &e.) ; of Castanopsis 1C, 
indica, tribuloides, Falconeri, diversifolia, §c. ; of magnolias 
(Hicium, &e.) ; and of rhododendron (i. arboreum, formosum 
and -moulmeinense), Ternstramia japonica, Eugenias, Myrica 
sapida, Vaccinia, Bucklandia populnea, Symplocos, Andromeda 
ovalifolia, Cornus oblonga, laurels, Dillenia aurea, §c., fc. Among 
these grows a fan palm (Chamerops khasyana) and a climbing 
Plectocomia. ‘The undergrowth is very dense, especially when 
light has free access, and consista of bracken, Rubus, Gentians, 
Sundews, Senecio, Lobelia, Galium, &e.  Arundinaria elegans 
forms a very dense undergrowth in places, and the trees are 
covered with epiphytie ferns and orchids, Cyrtandracea, &0.; 
interwoven with mosses and lichens, 

Information required regarding the prevalence and severity 
of forest fires, 

(iv). “Pinus Khasya Forests of Burmah and Assam.—These 
forests are found in Burmah above an elevation_of 3,000 feet, 
and in Assam between 2,000 and 6,000 feet. In Barmah this 
pine grows pure or very nearly pure, except in deep gullies and 
valleys, where it is mixed with a large proportion of broad- 
leaved species, or is sometimes entirely absent. The pine gencral- 
ly towers above the other trees, often attaining a height of 200 
feet, whence its gregarious character, 

What ave the broad-leaved species mixed with this pine in 
Burmah? What is the nature of the undergrowth, shrubby 
as well as herbaceous? What is the frequency and severity 
of forest fires? Hor Assam information on every point is waating. 

(v). Forests of Pinus longifolia —This type of Evergreen 
Forest is extensively represented throughout the Himalayas 
from the Indus to Bhutan. It enters the Moist Zone, but 
only in patches, and continnous stretches of it are found chief- 
ly or solely in the Intermediate Zone. It is confined to warm 
dey slopes and to free soils that are mainly silicious. It is, 
generally speaking, limited between 4,000 and 6,000 feet of 

5% 
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altitude, The pine is usually all but pure, but Quercus incana 
frequently forms, over limited areas, from 5 to 10 per cent of 
the crop, exclusive of course of the deeper ravines and any 
moist slopes where the pine disappears. The Valuation Survey 
of 17,000 aeres, including the dampest localities, round 
Ranikhet gives an absolute proportion of seven of pine to two of 
oak. These forests are generally very open, as the pines 
never, except in their youth, join crowns, The undergrowth 
consists of barberry, Grategus Pyracantha, holly, wild 
pear, laurels, species of Celastrinee, Caprifoliacee, Cornacec, 
and straggling growth, such as roses, brambles, Se. 
‘The grass is usually spare and short, never rising above three 
feet, Fovest fires are an annual occurrence, and are very 
severe owing to the thick layer of needles that covers the 
ground ; but the flames very rarely rise high enough te search 
the foliage of trees above the middlo size, Usually the fire 
Durns off the leaves only of saplings, its progress is com- 
paratively slow, and the only sign by which a recently burnt 
forest can be recognised at a distance is the blackened soil. It 
isaremarkable fact that Pinus longifolia at Naini Tal is un- 
questionably « deciduous tree. 

(vi). Temperate Oak and Rhododendron Forests of the 
Western Himalayas,—This type of Temperate Morest occurs 
in more or less large patches or belts generally interspersed 
betweon stretches of forests of Pinus longifolia, of cypress, of 
box, of deodar and its allies, and of Pinus ezeelaa, beginning at 
4,000 feet and going up to 8,000 and sometimes 8,500 
feet. Moisture is essential to its existence. It thus occupies 
chiefly northerly and north-westerly slopes and all ravines and 
deep gullies, “and also takes possession of the higher 
southerly, easterly and westerly slopes in the Moist Zone 
of the outer Western Himalayas. The oaks and rhododen- 
drons are mixed with numerous other trees, ebiefly broad- 
leaved, of which Andromeda ovolifolia, Machilus odoratissima, 
mulberry, ash, Vidurnums, species of Cormua, Rhammuis and 
Huonymus, birches, aldovs, willows, hollies, honeysuckles, 
hornbeams, Maples, Rhus, Pyrus variolosa and Symplocos 
crategoides are the principal. The species of oak that grow 
in these forests are, beginning with the lowest, Quercus annu- 
tata ascending up to 5,000 feet, Quercus incana between 3,000 
and 8,000 feet, Quercus Ilex above 6,500 feet, Quercus dilatata 
above 4,500 feet, Quercus semecarpifolia above 6,500 fect, 
and Quercus danuginosa iu a few isolated patches between 7,000 
and 8,000 feet. All these oaks are more or less gregarious, 
notably eo Quercus semecarpifolin® and Quercus incana. The 
growth, wherever it has been unmolested, is extremely dense, 
with a close undergrowth of smal] shrubs such as Daphnes, 


praise eamscrpifla torent ie decribed wo « separate typo under Deciduous 
crests. 
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Cotoneasters, rosea, brambles and species of Sasifragea. 
Arundinarias aro also Very common, and in open placos Indi- 
goferas and Desmodium form impenetrable thiekets, Although 
this type of forest has been classed as evergreen, still most of 
the companion species are deciduous, as also Quercus semecar- 
pifolia itself, ‘Uhree palms oceur in these forests—at lower 
elevations, Fallickia densiflora and Chamerops Ritehizana, both 
low shrubs, and the former forining freqnently a dense undor- 
growth; between 5,000 and 8,000 feet, in dense forest, and in 
large numbers, the tall and graceful Chamerops martiana. 


Owing to the moist nature of the localities occupied by: 
these forests, and the closeness of the growth, fires are a rare 
oeenrrenes, da comparatively little damage, and are oasily. 
extinguished, 

(vit), Bow Forests.—These ate mixed forests occurring in 
small scattered patches in the Suleiman and Salt Ranges, and: 
in the Western Himalayas between 4,000 and 8,000 feet, and 
in Bhotan from about 6,000 to 7,000 fect. They hardly 
deserve being raised into a distinet type but for the extremely. 
valuable nature of the wood of the Box. The Box is grega- 
rious. 

Messrs, Bagshawe, Moir, Smythies and Hearle, and other gentle- 
men who are familiay with forests of Bow, are invited hindly to 
publish their eaperiences. 

(viii). Cypress Forests of the Western Himalayas—This 
type of forest occurs over limited areas, between 5,500 and 
8,500 feet, in varions portions of the outer Himalayan ranges 
from Chamba to Nepal, on or in the vicinity of limestone 
rocks, and generally, but not always, on very steep, dry, 
warm rocky, slopes. The cypress is, of course, tho predomi- 
nant tree, associated, according to the locality, with deodar, 
the Himalayan spruce and silver firs, and oaks, or with onks 
alone. These oaks are Quercus ineana, dilatata, and semecarpi- 
folia, and, where they find favorable conditions, they fill up 
the intervals between the slender and loftier crowns of the 
conifers, and thus help to form a very complete leaf-canopy. 
‘The undergrowth consists of barberries, Rhododendron arboreum, 
species of Caprifoliacee, Sasifvagee, Euonymus, Cornus, Flea, 
laurels, Symplocos, Cratagua, willows, &., and undershrubs 
such as Kubue spp., Daphne papyracea, Indigofera, Spivea, dc. 
Herbaceous species, Humew, Potentilla, ferns, &e., cover the 
soil. Owing to the generally damp und cold climate, and the 
absence of any considerable quantity of combustible matter, 
fires are rare, and do little damage. 


(iw. Forests of Deodar and its Allies—This type of 
Temperate Evergreen Forest is found in India in the Westera 
Himalayas between 66° and §1° Hast Longitude, from a point 
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about 40 miles east of the Niti Pass* westwards to the boundary 
of Afghanistan. Generally speaking, it begins at 4,000 feet, 
and ascends up to 10,000 feet, and is mainly represented in, 
the basin of the chief tributaries of the Indus, on the Tons, 
Jumna and Bhagirathi rivers, and on three or four feeders of the 
Alaknanda and Kali Ganga, As regards rainfall it extends 
from the edge of the moist to the vicinity of the arid zone. 
In the forests of this type the deodar alone covers large 
- areas, or is associated with Pinus excelsa and Abies Smithiana, 
less commonly with Adies Webbiana, and the three oaks, 
Querens incana, dilatata and semecarpifolia. The cypress, 
birch, yew, and, in Kunawar and Pangi, Pinus Gerardiana, 
are also companions ‘of the deodar. Tho true deodar forests 
occupy the middle ground between warm well-lit southern 
slopes on which the Pinus excelsa grows almost pure, and 
cold moist northerly slopes where the Adies Smithiana forms 
the predominating tree. Other trees are maples, alder, Celtis, 
ash, walnut, mulberry, Pistacia, poplars, elms, &e. ‘The 
undorgrowth consists of hollies, barberries, species of Commus, 
Rhamnus, snd Lonicera, roses, brambles, Fiburnums, willows, 
“‘Arundinarias, Desmodium, Indigoferas, yew, hazel, &. 

What is the frequency and severity of forest fires? 

(a). Pinus eacelsa Forests of the Western Himalayas.— 
These forests begin on the edge of the moist zone and extend 
inwards, through the intermediate belt, into the arid zone. 
Although the Pinus eacedsa itself is found as low down as 
5,000 feet, and as high as 12,500 feet, still the type of forest 
here referred to ranges only between 6,000 and 10,000 feet. 
Untike its long-leaved congoner, this pine does not form pure 
forests of large extent, but is gonerally mixed, according to 
the elevation in any particular case, with Pinus longéfolia, deodar, 
the silver and spruce firs, and Betula Bhojpattra. The 
growth is generally lofty, surmounting an under-story of the 
same shrubs and small trees as occur in deodar forest. Owing 
to the drier and more open nature of Pinus excelsa forest, 
fires are more general and destructive than in the last 
described type. 

(ai). The Nilgiri Forests.—Information wanting as to 
nature of growth (including undergrowth), as to whether they 
comprise move than a single well-deined (ype, and as to the pre~ 
valence and severity of fires. 

8. Anping Evercreen Foresrs.—This subclass of forests 
may, in a generat manner, be said to begin at about 8,000 
feet, and to extend to the upper limit of tree vegetation ; but, 
as has already been noticed in the description of the types 
of the preceding subclass, no hard and fast line can be drawn 
between the two. The deodar and Pinus excelsa types run 


* The enstern limit: of deodar here given was ascertained by an exploring party I 
sent to Nepal last summer. 
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up into the zone of truly Alpine forests, and the Temperate 
oak type fades insensibly into the corresponding Alpine type, 
which is, however, deciduous (Quercus semecarpifolia), These 
Alpine Evergreen Forests are sitnated partly in the inter- 
mediate zone of moisture, but chiefly in the arid zone beyond. 
L have no personal acquaintance with these forests, and the 
literatnro in whieh they are described from the forester’s point, 
of view treats of them too vaguely to enable me to divide them 
into characteristic types. We may, however, distinguish them 
tentatively, and quite provisionally, into the following types :— 
(i) Rhododendron Forests of the Eastern Himalayas; (ii) 
Alpine Conifer Forests of the Bastern Himalayas ; (iii) Silver 
Fir Forests of the Western Himalayas; (iv) Juniper Forests, 

(i). Rhododendron Forests of the Eastern Himalayas.—From 
Mr. Gamble's description of these forests in Sikkim it would 
appear that the vegetation is composed chiefly of various 
species of rhododendron, the more common of which are 2. 
Campbellii, R. Faleoneri, BR. barbatum and R. arborenm. 
Associated with the rhododendrons are Betula Bhojpattra 
(deciduous), several kinda of maples (also decidnons), Andro 
meda ovalifolia, Hydrangea altissima, the yew, &¢. For the 
forester, this type possesses little importance except as local 
souress of supply of fuel. 

Do fires ever occur ? 


(ii). Alpine Conifer Forests of the Eastern Himalayas.— 
These forests consist principally of the Himalayan silver fir 
(Abies Webbiana), associated with a large proportion of dies 
dumosa and Juniperus recurva. 

Does Larix Griffithii occur in these forests as a companion 
species, or is it gregarious enough to form a distinct type of 
alpine Deciduous Forest? What is the nature of the under- 
growth? Do fires ever occur ? 


(iii). Silver Fir Forests of the Western Himalayas.—These 
are extensive forests of Abies Webbiana, pure or mixed with 
maples, rhododendrons, oaks (Quercus dilatata and semecarpi- 
Jfotia), Betula Bhojpatira, Abies Smithiana, Pinus excelsa, &c. 
They sometimes ascend as high as 18,000 feet. The pureat 
forests are found ou cold northerly or westerly aspects. 

Do these forests ewtend into the Arid Zone? What isthe com- 
position and character of the undergrowth ? Is the leaf-canopy 
always very dense ? Do fires ever occur ? 


tiv). Juniper Forests.—These forests ocenr at very high 
elevations, often forming the upper belt of tree vegetation. 
‘They range generally between 9,500 and 15,000 feet, and 
extend into the heart of the Arid Zone. In the Western Hima- 
Jayas Juniperus communis and J. recurva form extensive 
patches or belts, either pura or mixed together, of low forest 


on dry bleak, often-rocky slopes. Tho latter species, like the 
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large juniper (J. Wallichiana) continues eastwards to Sikkim, 
but ceases to be gregarious. 

Is the growth dense? What is the nature of the herbage or 
other undergrowth ? 

9. Sanpatwoop Foresrs.—Does the Sandalwood tree form 
@ sufficiently large proportion of the foresta in which it grows 
io permit of its being raised into a separate sub-class ? If so, 
would Major Van someren or Mr. Hutchins kindly favour us 
with descriptions of these forests, which they know so well ? 


Szcrion I1.—Dxcipvous Forssts, 


1. Forssts or Corp Waaraer Lear-saeppexs.—In this 
subclass of forest the majority of the trees shed their leaves in the 
cold season or soon after the South-West Monsoon has ceased, the 
rest being either evergreen, such as Abies Webbiana, rhododon- 
drons, junipers, yew, Mimusops indica, Pongamia glabra, &60., 
or, in the great’ majority of cases, hot weather leal-shedders 
such as kbair, dAnogeissus latifolia, Ulmus integrifolia, de, 
Three principal’ types of these forests may be noted, viz, 
(i) Sissoo Forests in Northern India, (éi) Boswellia thurifera 
Forests in Central India and the Deccan up to within 20 miles 
of the Western Ghats, and (iii) Alpine Birch Forests, 

(i). Sissoo Foresis.—This type occurs mostly on silty sand 
or gravel along the banks and on the islands of Himalayan 
rivers, extending from somo point a few miles above where 
they issue out of the hills down to from 50 to 100 miles in the 
plains. ‘The sissoo is often pure or very nearly pure in it, 
‘The leaves of this tree fall in November—December. Its most 
frequent companion is khair, which sometimes forms as 
much as 10 per cent of the erop and loses its leaves soon after 
the end of the cold weather. Other allied species are Ligustrum 
robustum, Albizzia stipulata, Julibrissin and Lebbek, Cedrela 
Toona, Bauhinia racemosa, species of Ficus, Spondias mangi- 
fera, Ulnus integrifotia, Premna mucronata, Bombax malubari- 
‘cum, Zicyphus Jujuba, &e. The growth is generally open, but 
ix occasionally dense enongh to Kill out all herbage below. 
The undergrowth, as is to be expected in sandy soils, consists 
chiefly of coarse spare herbage, sometimes attaining a height of 
8 feet, but more commonly not exceeding 3 feet. In conse- 
quence of this and of the generally moist nature of the sissoo 
localitiea during the greater part of the year, forest fires, although 
generally annual, are usually not severe. 

(ii), Boswellia thurifera_ Forests.—This second type of for- 
ests of cold weather leaf-shedders is most extensively represent- 
ed on the hot, dry, compact sandstone hills of Vindhyan for- 
mation along the upper and middlo courso of the Narbada and 
its tributaries, on the drier ridges and spurs of the Sathpuras, 
on the arid hills of the Deccan to within 20 miles of the 
Western Ghats, and on silicious soils in the upper basins of the 
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Mahanadi and Son rivers. A patch of about two square miles 
is also found on the southern face of the Siwalike west of 
Hardwar on tho Ganges. The Boswellia is sometimes quito 
pure, especially in forraginous soils; but, as a rule, it sur- 
mounts a sparse stunted undergrowth of other species, nenally 
hot weather leaf-shedders, such as khair, teak, Pterocarpus 
Marsupium, Anogeissus latifolia, Sterculia urens, &., which 
are elsewhere large or at least middle-sized trees, In Nimar, 
in Central India, and in a few other places Hardwickia binata 
shares a not inconsiderable place in the leaf-canopy with it. 
Oceasionally Dendrocalamus strictus and Buchanania latifolia 
are also associated with it. There is often a shrnhby nnder- 
growth of Nyctanthes Arbortristis, and Symphorema involu- 
eratum. he Boswellia is quite leafless by the middle of 
December, and does not renew its foliage until the end of 
June, Moreover nearly all its companions are also bare early 
in the hot weather, The appearance of the forests is, therefore, 
extremely bloak and desolate throughout the hot weather. The 
trees usually stand apart, and the foliage of the Boswellia is 
never dense. There is hence always a more or less heavy- 
growth of grass, although the poverty or absenco of dieotyle- 
donous herbage is remarkable. After what has been said, it 
is obvious that conflagrations are an annual plague and their 
effects are nggravated by the dry ungrateful nature of the 
soil and climato, which’ is rendered still more dry and barcen 
by the reaction of the fire on them. Since the Boswellia, 
under the most favourable conditions, forms only an open or 
interrupted leaf-canopy, we have only to keep ont fire conti- 
nuously in order to improve the soil and the growth and-pro- 
portion of the companion species, many of which would then 
rise np on a lovel with the Boswellia, and ultimately form a 
large and valuable integral portion of the erop. 

(iii). Alpine Birch Foress.—These forests are found in the 
higher ranges of the Himalayas, extending far into the Avid 
Zone, Their lowest limit is, in the Panjab, at 7,000 feet, in 
Sikkim, not under 9,500 feet. They ascend commonly’ to 
11,000 feet, often to 12,000 feet, and sometimes, as in inner 
Sikkim, to 14,000 foot, and are most frequently met with on 
northerly and westerly aspects. The Indian Alpine Birch (Be- 
tula Bhojpatira) grows there almost pure, and, as it sheds its 
foliage in October, and does not renew it mntil the following 
April or May, these forests are leafless during half the year, 

What are the allied species ?_ What is the composition and 
character of the undergrowth ? Do fires ever occur ? 

2, Forrsts or Hor Weataer pnar-sueppers.—In this 
subclass of Deciduous Forests tho majority of the trees lose 
their leaves in the hot season. Itis much more extensively 
distributed than the preeeding one. It presents numerous 
types, of which, however, I will note only the following. ten, 
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which seem to be the most important :—(i) Quercus semecar- 
pifolia Foresta of the Western Himalayas, (ii) Sal Forest, 
iii) Mixed Forests in which teak is present, (iv) Mixed Forests 
without teak, (v) Eng Forest, (vi) Acacia Catechu Forest, 
(vii) Hardwickia binata Forest, (viii) Bamboo Forest, (ix) Axo- 
geissus pendula Forests, and (x) Malanorrhea usitata Forests, 

(i). Quercus semecarpifolia Forests of the Western Hima- 
layas,—This type of forest occurs in large patches in the Moist 
and Intermediate Zones, beginning at about 8,000 feet and 
ascending to 12,000 feet, not unfrequently forming the upper 
limit of arborescent vegetation, This oak is gregarious, and 
often forms a pure growth over considerable areas, Otherwise 
it fs associated with a varying proportion of maples, Riododen- 
dron arboreum, Betula Bhojpattra aud acuminata, &e. The 
leaf-canopy is generally dense and then admits of only a light 
undergrowth of species of barberry, Rhamnus, Buonymus, 
Eonicera, Viburnum, Ribes, Pyrus, brambles, &., with a her- 
baceous ground-covering of Potentillas, Spireas, Ferns, &c., 
&c. Where the forest is open, Arundinaria falcata, and, at 
lower elevations, also Indigofera heterantha and atrepurpurea, 
form a dense undergrowth. Owing to the damp climate, the 
all but ovorgreen leaf-eanopy and dense covering of shrabs and 
herbs, fires are very exceptional occurrences. 

(ii) Sal Forest.—In this the secoud type the sal is always 
the predominant tree, sometimes growing almost pure, other- 
wise associated with Terminalias, Lagersivremia parviflora, 
Dillenia pentagyna, Buchanania latifolia, Semecarpus Anacar- 
dium, Anogeissus latifolia, Baukinias, Dendrocalamus strictus, 
Ougeinia dalbergivides, Eugenias, Murrayas, laurels, species of 
Ficus, Wrightias, Albizcias, Wendlandias, Pinus longifolia, 
Bomba, ke. 

The forests of this type form two irregular but fairly defined 
belts separated from one another by the Gangetic plain. ‘The 
Northern or Sub-Himalayan belt extends from Assam to the 
Kangra Valley in the Panjab, skirting the foot of the hills and 
descending into the doons and valleys, and ascending in places, 
as near Naini Tal, to 4,400 feet. Near the western end of this 
belt the sal forests are less extensive, and terminate near the 
Beas river in a number of scattered patches of limited area, 
There are no sal forests in tho plains weal of the Ganges ; 
while east of that river, in Rohilkhaad, Oudh, Gorakhpur, and 
Bengal, such forests occur at a considerable distance, sometimes 
100 miles, from the hills, The second, or Central Indian, belt 
oeeupios the hilly country of Behar, Rewah, Sirgooja, Chota 
Nagpur, Midnapur and the Maikal range of hills between the 
Narbada river and the open country of Raipur, extending 
south to the upper basins of tho Indravati and Severy (both 
tributaries of the Godaveri) to the upper basin of the Maha- 
nadi, and into the Northern Circars, An outlier of this belt 
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ocenrs on the sandstone hills of the Pachmarhi range, and in the 
vailey of the Denwa, Sal forests are never found in a thriving 
state off free, water-transmitting soils, When they occur on 
stiff clays, as in many parts of Oudh, Kumaon and the Dehra 
Dunn, the trees are generally dwarfed and seldom attain a large 
girth, Their range of distribution is limited and determined 
by the hot and dry winds of the Gangetic plain, of the Panjab, 
of Bundelkhand, and of the Malwa plateau, by the Central 
Indian trap country, and by the excessive moisture east of 
‘Tezpur in Assam, 

Although this type of forest has been classed as deciduons, 
still the sal, which is the main tree, is in the moister localities 
seldom quite leafless, tho now flush of leaves coming out as the 
old foliage is shed. 

The growth is, as a rnle, lofty and dense, and, with protec 
tion, is always close enough to kill out graas. Indeed the 
stool of the young sal is 30 vivacious, that oven under the 
régime of anvual fires it strengthens itself every year until 
it is able to throw up a master-shoot which, if not entirely 
proof against: firo, is still burnt down only for a portion of ita 
length and is Wltimately able to rise ap abovo its influence. 
‘The result of this, combined with the tendency of sal to form 
a complete leaf-eanopy, and ita affecting soils where the grass 
generally remains green or at least moist, and nightly dewa 
prevail up to the middle or even the end of May, is thut, with 
few exceptions, sal forest is to a great extent self-protected 
against fire. Our present forests of this type are, however, in 
so ruined a state that they are interspersed or surrounded with 
gindes and blanks, in which the growth of grass is rank and 
high and makes partial conflagrations an annual occurrence, 
Such conflagrations are necessarily very severe, but the area 
over which they rage is becoming every year smaller as the 
forest encroaches on the grass land. 

Gil), Mixed Forests in which Teak is present_—This second 
and extremely important typo is distributed in India proper south 
of a lino beginning at the mouth of the Narbada, ranning 
north-east below Mhow and Bhopal, thence turning north 
past Sangor to Jhansi, and finally from latitude 25° 80° North 
sweoping round in a south-easterly direction by Jabalpur and 
Mandla to the Mahanadi river in Orissa; and im Burmah south 
of the 25th parallel of North Latitude. 

In India proper there is little doubt that its northern limit 
from the Narbada to Jhansi and Jabalpur is determined by 
the low temperature of the winter months in the country out- 
side that lino, while its spread further northward elsewhere, 
is prevented by the greater suitability of the climate and soil 
for species which prevail over the teak in the struggle for 
existence, notably sal. It flourishes om sandstone, but itis 
also Jargely spread over more or Jess binding soils provided 
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the drainage is sufficiently free, In Burmah this type of forest 
ascends to $,000 feet, in the northern portion of its range in 
India proper up to 3,500 feet, and in the Peninsula up to a 
little above 4,000 fect; but generally the growth of teak 
‘becomes stunted above 2,000 feet in Burmah and in the nor- 
thern portion of its habitat in India, and about 3,000 feet in 
the Indian Peninsula. In Central India the growth of that 
species is unpromising except in a few isolated loculities, as in 
the Ahiri Zamindari in the Chanda District, in places in 
Bastar, &e. 

In this type of forest the proportion of teak to its associates 
ig very variable. On alluvial soils and on the rolling trap 
hills of the Sathpuras, wherever extraneous circumstances, 
such as Dhkaya, have driven out or kept back the other 
specics, the teak is almost puro. Elsewhere, according to 
fluctuations in the nature of the soil and subsoil, and to 
change of aspect and locality, it is either entirely absent 
ever several acres and even one or more square miles, or 
appears in patches of several individuals together ; but in any 
case, when a sufficiently large area is considered, its proportion 
scarcely ever exceeds 1 in 10, and is generally not more than 
1 in 100, The associates of teak are, besides bamboos, the 
ordinary trees of she dry tracts of India. Theso of course 
vary in different parts, but the following kinds may be regarded 
as its usual companions:—Ougeinia dalbergioides, Anogeissus 
latifolia, Diospyros Melanorylon, Terminalia tomentosa, Dal- 
bergia latifolia, Pterocarpus Marsupium, Lagerstramia parcyftora, 
Gmelina arborea, Schleichera trijuga, Cassia Fistula, Termanalia 
belerica, Buchanania latifolia, Semecarpus Anacardium, Garu- 
ga pinnata, Stereulia, Eriolena, Cordia, Adina cordifolia, 
‘Careya arborea, Bauhinias, &e., ke. To these must be added, 
in Barmah and some of the forests of the Peninsula, Péeroear- 
pus indicus, Xylia dolabriformis, Anogeissus acuminata, &e. ; 
in some parts of Central and Southern India, Hardwickia 
binata; aid for the whole of Central India, the Deccan, and 
some portions of the Peninsula, Boswellia thurifera. 

The following is a brief recast by Mr. Baden-Powell of the 
four subtypes of Burmese Teak Forest established by Dr. 
Brandis in his Attaran Report :— 

(4). Position. Level, below hills or, in valleys near higher 
: ill as Boeling (Martaban). 

Soil. Moist, good, 

Companion ‘species, Very various: Lagerstremia Flas- 
Regine and tomentosa, Dillenia, Bignonia, &e., &., and 
bamboos. 

Undergrowth. Musa, Zingiber, Curcuma, Globba, and Acan- 
thaceons planis. 

Shade in Hot Season, Constant. 

Fives. Not regular; not dangerous, 
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(). Position. Tower undulating hills, 
Soil. Moist, good. ; 
Companion species. Bamboos in scattered clumps, Xylia, 
Flerocuryus, aAlbizcia, Ternvinutias, Dillenia speciosa, 
Hibiseus, Bombaz and Eriodendron. ; 

Undergrowth. Pollinia or Teak Grass, which dries and be- 

comes inflammable, 

Shade in Hot Season, Some. 

Fires, Regular, destructive. 

(¢). Position. Lower undulating hills. 
Soil. Poor and dry, 2 
Companion species. Dendrocalamus strictus, Hibiscus, Xylia, 
Lerminalia, &e. 

Undergrowth, Little or none. 

Shade in Hot Season. None. y 

Fires, Regular, but sparse undergrowth renders them light. 
(d) Position. Higher hills, 

Soil. Slopes with good suil. 

Companion species. Evergreen Bamboos, Xylia, Homatium, 

Terminalia, 
Undergrowth. Rather sparse; in places Acauthaceous plants, 
Baliospermum, &e.,and Grass. 

Shade in Hot Season, Some, 

Fires. Occasional only, and not very destructive. 

In India most of the companion ‘species in this type of 
forest are leafless during the whole of the hot weather, while 
the growth is generally more or less open and the ground is 
hence nearly always covered with a cloas crop of grass from 
1 to 12 feet high, which, owing to the dryness of the soil, 
hecomes easily inflammable very early in the year. More- 
over the pile of newly-fallen dead leaves on the ground is every 
year more than a foot thick and is highly combustible. ‘The 
consequence is ihat, except where protection is specially under- 
taken, fires sweep annually through every square inch of the 
forest, burning up all the grass and the thick covering of fallen 
leaves, seeds and debris of branches, thus preventing nateral 
reproduction, impeding the formation of humus, hardening, 
caking and baking the surface soil, and destroying or fatally 
injuring a large portion of the standing growth, 

(iv). Mived Forests without Teak—This type of Deciduous 
Forest forms the connecting zone or link between ‘Teak Forest, 
on the one side and Mardwickia, Acacia Catechu, Bamboo, Eng 
und especially Sal and the first, six, and ninth subclasses of 
Evergreen Forests on the other, Forests of this type vary 
greatly in their constituent species, which are, however, the 
same as those of thetwo types just described. Their limit is 
determined dy the frequent inability of teak to extend itself, in 
numbers suficient to form an integral portion of the crop, right 
up to the confines of Deciduous Forests of the vemaining types 
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and of the Evergreen Forests alrendy mentioned. Hence, as a 
rule, they occur only in patches or belts of limitod extent separat- 
ing Teak Forests from the rest. One of the largest of these 
areas, an exceptionally extensive one, is the Mohurli Peeroearpus 
Marsupium tract in the Central Provinces, which measures about 
400 square miles. As is natural to expect, they offer many 
subtypes according to the prevailing tree, which ‘in one case 
is Pterocarpue Marsupium ; in asccond, Ougeinia dalbergioides ; 
ina third, Anogeiasus latifolia; in a fourth, Terminalia tomen- 
tosa ; and so on, 

On stiff binding soils Terminalia tomentosa forms under 
favorable eircamstances a dense lofty Jeaf-canopy tolerating ne 
undergrowth of any kind, and such patches are self-protected 
against fire to the same extent as Sal Forest, Otherwise fires are 
an annual visitation ; but the injury done by them varies greatiy 
with the predominant species, being, for instance, comparatively 
slight in tracts of Ougeinia dalbergioides and very severe in 
those of Pterocarpue Marsupium and of Anogeisses latifolia, 

(v). Eng Forest.—Vhis typo is peculiar to Burmah and is 
so named after the principal tree in it, the Exa (Dipterocarpus 
tuberculatus). Lt bas been divided by Kona into two subtypes 
as follows :— 

(a) True Eng Forest-—This subtype occurs entirely on 
laterite on flat or undulating ground, and is marked by the 
complete absenee of teak from it. The Eng is, of course, the 
predominant tree, but associated with it are Dillenia pul-her- 
rima, Shorea obtusa, Pentacne siamensis, Lophopetalum Wal- 
lichit, Zieyphus Jujuba, Buchanania latifolia, Melanorrhiea usitata, 
Symplocos racemosa, Diospyros birmanica, Dalbergia exltrata, 
Wendlandia tinetoria, Terminalia macrocarpa, Careya arborea, 
Strychnos Nua-vonica, Odina Wodier, Gardenia turgida, Bugenia 
Jambolana, &e. Dendrocalamus strictus puts in an appearance, 
but only on the ontskirta of the forest. Climbers are remark- 
able by their almost total absence, Shrabby and herbaceous 
growth is meagre and sparse. Where depressions occur, they 
are usually covered over with deposits of stiff clay inundated 
during the rains and more or less covered with thin grass and 
sedges, Fires occur anuually, but, owing to the comparatively 
small quantity of combustible material on the ground, are not 
very destructive. 

(.) Hill Eng Fovest.—This subtype occupies the ridges 
of the outer hills of Martaban and Upper Tenasserim, where 
they luxuriate either on laterite formed by the decomposition 
of the underlying rock or on débris of metamorphic rocks, In 
general aspeot this subtype agrees with the one just described, 
But the Enog is often replaced or intermixed with Dipterocar- 
pus costatus, and obtusifolivs, and some other trees are met with 
such as Engelhardtia villosa, Quercus Brandisiana and Bancana, 
Schima Bancana, Castanopsis triuloides, Se. 
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What is the nature of the undergrowth, and the prevalence and 
destructiveness of fires? 

(vi), Khair Forest,—Forests of Acacia Catechu, associated 
frequently with sissoo, but more or less pure, are found in the 
Sub-Himalayan belt on islands and on the banks of streams 
near their entrance into the plains from the Indus to Assam.* 
The tree forms more or less pure forests also on dry sundstone 
hills in Central India and on allavial soils at the foot of the hills 
inthe Prome and Thayetmyo Districts in Burmah. In the 
Sub-Himalayan tract the growth under favorable conditions is 
at least fairly dense. ‘This fact, combined with tlio nature of the 
soil (aandy and extremely wet during the season of vegetation), 
accounts for the nsually very short and spare erop of grass and 
other undergrowth in these forests, and the infreqneney and 
light character of fires. In Central India the growth is very 
open avd stunted and the crop of grass comparatively heavy, 
with tho reavlt that very destructive fires occur annually, which 
render the khair erooked, shrabby and unsound. 

Information required regarding the Sha tracts of Burmah, 
(Messrs Oliver and Pickard.) 

(vii). Hardwickia binata Forest.—This species forms long 
belts or patches of greater or less extent of forest in some of 
the drier tracts of South and Central India, One great belt 
extends from a point west of Indore throngh Dhar, Nimar, 
Khandesh, Berar, Chanda and the Godaveri Forests into the 
Cirears, Patches occur on the eastern slopes of the Pacb- 
marhis, near the Dadhi river, on the Singroli hills south of 
the Sone River, and in Northern Mysore. Everywhere in this 
type of forest the Hardwickia is easily the predominating tree ; 
but as it forms of itself very open growth, and throws little 
shade, there is always a certain proportion of species charac- 
teristic of the dry tracts of India associated with it :—dnogeis- 
sus latifolia, Boswellia thurifera, Odina Wodier, Schrebera 
swietenioides, teak, bamboo, Diospyros Melanoaylon, Pterocar- 
pus Mareupium, Soymida febrifuga, Terminalia tomentosa, &e. 

‘The undergrowth consiats cheily of Nyctanthes Avbortristis, 
which forms dense thiekets, Acacia Catechu, Mimosa rubicaulis, 
Gardenia turgida and lucida, Zizyphus aylopyra, Randia dume 
torum, Celastrus senegalensis, Flacourtia Ramontchi, Kydia 
calycina, HTelicteres Isora, Cochlospermum Gossypium, Balanites 
Reaburghii and Grewia pilosa and asiatiea; und the under 
shrubs Grewia polygama and Desmodium gangeticum are very 
common. ‘The growth of grass is very variable, being from 
dense and rising up toa height of 8 feet on the richer and 
deeper soils to rather spare and from only 9 inches to 2 feet 
high in dry rocky situations. ‘This grass dries up between 
October and February, and all the companion species shed 
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their leaves within the same period, and do not renew then 
before the middle or end of dune. Thus fires rage from 
October to the commencement of the rains and are very 
destructive. 

(viii). Bamboo Forest.—This type is largely developed in 
Burmah, in Hastorn Bengal and in Assam, and partially in 
Geutral India and in the Peninsula. It is characterised by 
great uniformity of aspect and by the poverty of the under- 
growth, shrubby aa well as herbaceous, due to the dense leaf- 
Canopy above and the invasive nature of the root apparatus of 
the bamboos. ‘We seldom find mora than two kinds of bamboo 
together, and we thus have subtypes according to the prevail- 
ing species, after which they may be named. Single species 
frequently cover enormous areas, as for example in the Garo 
Hills, where, out of an area of 600 square miles, at least half 
is covered by the “Terai Bans,” which forms the densest 
growth imaginable, occasionally reaching a height of 40 feet. 
On avery much smaller scale the Kattang (Bambuse arun- 
dinacea) and the Dendrocalamus strictus form patches or helis of 
from } to 15 squares miles of more or less pure forest in the 
North-West Provinces, in Oudh and in Central India. 

As in each bamboo clump some shoots die every year, and 
the layer of dry fallen leaves is very thick, there is always a 
large quantity of highly combustible material in these forests, 
which renders fires au annual and very destractive visitation. 
But when the gregarious flowermg begins and the clumps die 
off wholesale, the fires become quite uncontrollable and the 
whole crop of seed is sometimes destroyed, 

The species sometimes associated with the bamboos vary 
according to the locality, but are generally the same as thos 
which grow in the neighbourhood and belong to the types of 
forest already described. 

When the bamboos have seeded and died off simultaneously 
over a large area, numerous seedlings of hardy shrubs and 
trees spring up with the bamboo seedlings and contend with 
these latter for supremacy, and not unfrequently gain the upper 
hard, keeping down the bamboos as an undergrowth. 

(ix), Anogeisens pendula Forests—This type consists of 
largo stretches of almost pure forests of Anogeisswe pendula 
(Dhaukra) clothing the dty submetamorphie hills of Ajmir and 
Marwar, of Meywar, Bassi, Chitor, Bundelkhand, &, The 
principal companion species ‘ara khair, Bauhinia’ racemosa, 
Boswellia thurifera, Bhretia levis and obfusifolia, Dalbergia 
lanceolaria, Anogeissus latifolia, Euphorbia Nioulia, §e. 

Tho growth ic under favorable conditions, as a cule, extreme= 
ly dense and bushy, and seldom exceeds 35 feet in height, The 
shrubby undergrowth consists of several small species of 
Grewia (villosa, populifotia, salvifolia, asiatiea, and pilosa) Rhus 
mysorensis, Plumbago zeylanica, &e, The crop of grass in the 
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glades and blanks is short and spare, and dries up by Novem- 
ber. Fires there are hence regular occurrences, and, in spite 
of the light growth of the grass, are extremely severe owing 
to the long dry season and the high temperature of the hot 
season. They are also severe in the close-grown portions, as 
the diaukra, being very nearly pure and out of leaf from April— 
Muy to the first week of the rains, the ground gets covered 
in the hot weather with a thick covering of dry leaves, which 
burns up fiercely when ignited, the fire rising to the top of the 
low-crowned trees and killing and injuring innumerable buds, 
twigs and branches. Under these cireumstances it is uncom- 
mon, in spite of the profuse annual seeding of the dhaukra, to 
find any noticeable quantity of young reproduction, and the 
trees crow stunted and branchy. 

(x.) Melanorrhea usitata Forests.—This has been suggested 
to mo as a type by a Forest Officer from Burmah. As I 
have no experience whatsoever of that province, would foresters 
there kindly favour ine with a brief description of the type 
in question, bringing out all its main characters ?* 


Caarter I[V.— Creation and Regeneration of Forests, 
Szotton 1.—Derinitions. 


A forest may be created or rogonerated either AnTIFIOTALLY 
or NATURALLY, or by both means combined—~ARTIFIOIALLY 
by means of DIRECT SOWING or PLANTING, NATURALLY by means 
of aRLe-sowN SEEDS, STOOL-SHOOTS Or SUCKERS, 

In pirgcr sowing, as the term implies, the seed is placed 
in the ground in the forest itself which is to bo created or 
regenerated, and at the very point which the seedling is finally 
to occupy, 

Puantine may be distinguished into PLANTING PROPER, 
and PLANTING with SLIPS and LAYERS, SUCKERS and RHIZOMES, 

Tn PLantina PROPER seedlings raised at, and brought from, 
some other point are used in the place to be stocked. 

A stip + is asevered branch or stem, a certain or the whole 
length of which is put into the ground where it strikes 
root. Stirs may either, like seeds, be placed ont at once 


* The render will now have soon how necessarily imperfect and sketchy tho 
Notes given in thie Chapter are. To do justice to tha aubject of it would require 
a long and thorough familiarity, such nen ordinary being could acquire even in a 
whole lifeti with the multifarious forest forms fe eontinent like India, which 
comprises within itself nearly every itnaginable variety of soil and climate. My 
only hope is that I shall meet with the hearty eo-operation of ‘ll Indian foresters, 
whose combined experiences it will be poasible io harmonise and embody together 
when the present Chapter comes to be finally written, I address my appeal more 
especially to Southern India, which is as yot a completely unknown land for me. 
The torm moro genorally in use is “cutting,” but this word aleo denotes 
felling, or the removai of the whole or a purtion of a standing erup.T 
hence, to avoid an ambiguous terminology, praferred the less uaunl noun “slip. 
from which wo device tho verb “to slip,” and the noun “slipping” meaning 
teapectirely to propagate by slips and tho operation of propagating by slips. 
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where they are required, or, like seedlings, they may be raised 
elsewhere and removed thereto only after they have struck 
root. 

Layers are also branches, which ara, however, at first bent 
and pogged down into the ground at somo point below their 
growing extremity, or enclosed for a part of their length 
within a ball of earth, and are severed from the parent stem 
only after they have struck root, 

To TRANSPLANT means simply to remove a plant from any 
ove place to any other, 

A TRANSPLANT is any rooted plant used in planting. 

A nursery is any area specially set aside for the raising 
of transplants, 

To rick out a plant is to remove it from one point of the 
nursery to any other, while to pur ovra transplant means 
to placo it in the ground in the forest at the point itself which 
it is finally to oceupy. To pick owt and to put out are thus 
only two special cases of transplanting. 

To UND«RPLAN? is to plant under an existing taller crop. 

A SgEDBED is any cultivated portion of a nursery in 
which plants are raised from seed sown in situ. Before 
transplants are put out, they are often removed from the 
seedbeds and planted out in regular lines in the nursery itself, 
such lines being termed NURSERY-LINES. 


Ssction 2.—Norsenriss. 

Whatever method we adopt for the creation or regenera~ 
tion of a forest deserving of the name, tho establishment of 
a nnrsery is indisponsable, If planting is resorted to, the 
necessity of a nursery in which to raise the transplants is 
obvious. However successful natural regeneration may bo, 
however conscientious or skilfal tho care and precautions taken 
in executing direct sowings, there will always be spots of 
less or grentor magnitude in which seedlines will die off or 
refuse to come up, ot in which stools will be unproductive, 
or in which a given valuable species will be absent or insal- 
ficiently represented, in which, in short, the early establish- 
ment of plants of a cortain species and of a given size and 
vigour will be urgently required. In all these cases a nur- 
sery must be at hand from which a supply of such plants is 
iminediately available. In a nursery all the plants receive 
individual atiention, and itis there alone that they can be 
raised under the most favorable conditions possible for uny 
required purpose. How to establish a nursery is, thorefore, 
the. first question that requires to be answered. In doing so, 
1 will consider the subject under the following nine heads :— 

(1}, Choice of’ site. 

(2). Arca of nursery. 

(3), The form of its boundary. 
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(4). Fencing. 

(5), Watering. 

(6). Preparation of the soit. 

(7). Laying out of beds, paths, &e. 

(8) Collection and storage of seed. 

(9), Preparation and managemeut of seedbeds and nur- 

sery lines. 

Before proceeding to discuss each of these points separately, 
it is necessary to premise that nurseries may be either 
TEMPORARY or PRRMANBNT according to the purpose which 
they are to serve. For instance, heavy planting operations 
are undertaken over a large area, and carriage is expensive 5 
in this case it may be found advantageous to make several 
temporary nurseries, each to supply the transplants within 
a certain radius of itself, and to be abandoned immediately 
afterwards. Or, again, a large blank is to be restocked, near 
which there is an excellent site for a nursery, but which is 
situated at some distance from the regular nursery serving 
the forest; here also it might be profitable to utilize the site 
in question in order to raise just the number of plants 
required. And go on. 

It is evident that once a nursery is established, if can be 
maintained indefinitely without any further expenditure on 
the preparation of the soil, on fencing, and on the supply 
of means for watering it, except what is necessary for mere 
repairs, This expenditure is always comparatively heavy, 
and is inenrred once forall in a permanent nursery, whereas 
it constitutes a fresh charge each timea temporary nursery 
ismade. Moreover a permanent nursery can, for obvious 
reasons, be managed more efficiently and also more economi- 
eally. Hence the only advantage which lies on the side of 
temporary nurseries is reduced cost of transport; and conse 
quently, whenever there is any question of establishing this 
class of narsery, it must first be proved that the saving on 
carriage is not more than counterbalanced by what would be 
gained in efficiency and in reduced charges on the raising 
of the transplants in a permanent nursery. 


§ Ll Permanent Nurseries. 
§§ 1. Choive of site. 


In_ choosing a site fora permanent nursery, we have to 
consider its two elements :—(i) soil, and (ii) locality. 

With respect to the first, it is an exploded idea that trans- 
plants should necessarily he raised in soil similar to that of 
the forest into which they are put out. What we require is 
nothing more or Jess ‘than vigorous plants well furnished 
with fibrons rootlets and with a erown strong in proportion, 
and that soil is the best for our purpose which produces 
such plants, whether it be like the soil of the forest or 
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not. Such a soil suitable for almost every species'is one of a 
medium quality, which is neither too rich nor too poor, neither 
too wet nor too dry, neither too stiff nor too free ; in other words, 
it should be a moist sandy loam that is free from stones and 
sufficiently deep. If it shonld happen that soil of this character 
is not available, then it is better to select a sandy soil than one 
which contains n strong proportion of clay, which in drying 
would cake at the surface, and shrink and erack, thus rending 
asundor and killing the roots of the seedlings, and whieh during 
frost would swell up and then eject them as soon as thaw occurred. 
The sterility and want of sufficient cohesion of a sandy soil 
ean be easily cured by admixture of the necessary manures, 
whereas it would be a difficult and expensive task to correct 
the defects of stiff clays. Moreover, a sandy soil is 
much more easily kept clear of weeds. As regards depth it 
does not follow that because the transplants ought to possess 
short roots, not exceeding say 18 inches in length, the depth 
of the soil should also be limited to that figure. With such 
a slight depth, the soil would nearly always be exposed to be 
overheated under a hot sun, and it is always safe to insist on 
a minimum depth of 3 feet. Stones in the soil also tend to 
overheat it, besides injuring the nursery implements and in- 
terfering with the easy lifting up of the plants. 

The nature of the subsoil is of little importance as long as 
it is not impermeable or too freely permeable. A basis of lima 
is an advantage, as it prevents the formation of acids in the 
soil, while at the same time it enriches it. 

Here I mast note the exceptional case of the sissoo planta- 
tions recently started by Captain Wood. After several failures 
in attempts to restock with sissoo certain areas, which are now 
grasslands interspersed with a few scattered sissoo trees, stand- 
ing alone or in small clumps, but which formerly bore a good 
forest of that species, Captain Wood very rightly came to the 
conclusion that the roots of tho sissoo seedlings he put in were 
unable to cope with the dense mass of roots of the grasses 
already in possession of the ground. He, therefore, conceived 
the idea of using seedlings with a tap-root long enough to rexch 
soil below the layer monopolised by tho roots and rhizomes of 
the grasses. The results of several trials during the past three 
years gives hopos of success with taproots from 4 to 6 feet 
long. But to obtain seedlings with taproots of such great 
length, which ean be preserved uninjured during lifting and 
transporting to the forest, the transplants must evidently be 
raised in special pots or receptacles ; it is possible that raising 
in pots may, for one reason or another, be fonnd necessary in 
a few other cases besides that of sissoo in Oudh. The fore- 
going remarks, however, do not in any way vitiate or modify 
the general observations made in the preceding paragraphs. 

With regard to the second point, locality, it may be generally. 
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Jaid down that it should not be one exposed to early frosts 
or to drought, nor ought it to be so damp as to favour the 
development of mildew and other fungoid growth. Moreover 
it must not be confined in the midst of a lofty mass of forest. 
It should be just sufficiently inclined to allow water to drain 
off easily, without, on the other hand, letting it out too fast. 
In hilly country, however, steep. ground cannot of course 
always be avoided, bat even with a high gradient soil that holds 
water sufficiently well can invariably be found. Lastly, it is 
a great convenience to have a surface spring or streamlet near 
at hand from which to irrigate the nursery, especially if it runs 
above the latter and ‘can be diverted into it. The vicinity of a 
tank above the level of the nursery is still more to be desired. 
In the absence of such a spring or streamlet, a well or wells 
must be sunk, in which case the water-holding stratum ought 
to be as near the surface as possible. Occasionally flat expanses 
of good sail high enough to be beyond the reach of damp frosts 
can be found along the banks of small rivers, which rau all the 
year round or contaiu perennial pools, thus saving the expense 
of well-sinking. 

No trees should be allowed to stand in the nursery, nor any 
so near its honndary as tn interfere by means of their roots 
with the cultivation of the ground inside. A belt of trees 
along the boundary, producing useful seed and sheltering the 
nursery agaist cold or scorching winds, is always desirable. 

‘The accessibility of a nursery is a matter of the first impor- 
tance. In the plains always, and in the hills whenever possible, 
carts ought to be able to come up to the nursery. And for 
the forest or forests which it has to serve, the nursery should 
occupy the most central position available, 

§§ 2. Area of Nursery. 

The area of a permanent nursery ought, generally speaking, 
to be at least large enough to oceupy fully the time of any 
special establishment entertained for it. It will of course vary 
with the area of the forest or forests which it has to serve, 
with the extené to which artificial methods of stocking or 
regeneration are resorted to, and with the average age and size 
of the transplants to be raised. It must be borne in mind 
that the labour and cost of establishing and maintaining a 
single large nursery is much less than that required for a 
number of small nurseries aggregating the samo area, excops 
that in the former case the transplants have to be esrried out 
over a longer distance. Nevertheless, unless the distance of 
lead is very great, the extra cost of carriage per individual 
plant is insignificant, and in nearly every case it is expedient, 
to have alarge narsery. 3t may, therefore, be laid down 
as a general rule that the area of a permanent nursery should 
not be less than 4 acres, and in the majority of instances it 
should be at least 6 acres, 
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§§ 8. The Form of its Boundary. 


On the outer form of the nursery depends the length of its 
boundary, and hence the cost of fencing it. It should, when- 
ever possible, be a regular figure. The circle would be the 
best form to adopt, since for the same length of periphery, it 
encloses the largest area of any other; and after the circle 
the equal-sided polygon. But neither of these figures are of 
any practical value, since the arrangement of the irrigation 
channels, and hence of the beds and paths, must always be 
rectangular, and would consequently lead to a great waste of 
apace at the circumference, Hence the best figure would be 
the square. In many cases, however, as in the hills, the choice 
of site is limited, and there is no alternative but to adopt 
rectangles and even irregular figures, Exceptionally indeed 
there are even occasions in which irregular figures are advan- 
tageous, as where a portion of the boundary coincides with the 
bank of a river which forms a natural fence. 


§§ 4. Fencing. 

No nursery can fully serve its purpose unless it is completely 
protected against the inroads of cattle, elephants, pigs, porou- 
pines, hares, deer, bears, and other destructive animals, 

Where flat stones are procurable, in the vicinity and in 
abundance, as in most districts of sandstone and gneissose 
formation, a wall of dry masonry, effective in every way, 
can be put up at a trifling cost, A pueca wall would of conrse 
be the best, but the expenditure reqnired for its construction 
would, in most eases be prohibitive. The next best kind of 
fence would be one of wire stretched on standards of iron or 
wood or better still on single slabs of stone. Such a wire 
fence has, however, this disadvantage that it does not stop the 
jugress of small animals, such as hares, porenpines and even 
young pigs. But if funds are available, that defect is easily 
remedied by means of wire netting, or, in the contrary caso, 
by putting up against the wire fence a thorn fence formed of 
branches of Zizyphus, khair, or any other spiny bushes abundant 
in the vicinity, similar to those erected every year round ficlds 
in most parts of India. The branches ‘should be inserted 
a few inches in the ground by their lower extremity and 
seeured to the wires with slips of fibrous bark or with 
withes, the whole work being executed withont any extra 
expenditure by the nursery establishment during their many 
jeisure half-hours, The wire fence just described would with 
most advantage be erected on a mound formed by excavating 
an open ditch about 18 inches deep and 2 feet wide along the 
Boundary and throwing up the earth along its inside edgo, 
‘The sections of both the mound and ditch should be an equal- 
sided trapezium as shown in the anuexed diagram, and would 
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necessarily be equal in area, A berm or scarcement, AB, should 
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be left between the mound and ditch to prevent the earth slip- 
ping.from the mound into the latter. ‘The mound should be 
thoroughly well beaten down before the fence is put up, ‘Tha 
advantage of the combined mound and ditch is that they reduce 
the height of the wire fence required, while the ditch, besides 
serving as an additional protection, also performs the office 
of adrain. When the nursery is situated on a pronounced 
slope, the ditch and mound cannot obviously be employed, since 
they would only facilitate the erosion of the soil, “On such 
slopes no special protection will be required along the lowest 
edge of the nursery, since the retaining wall of the lowest 
terrace (see §§ 6) would be as good as a sunk fence. 

All tight-bound fences of wooden posts and wattling are entire. 
ly out of place in this country, where white ants and destruclive 
weather influences would necessitate their constant renewal, 
Moreover they would be no barrier to pigs, porcupines and hares, 

Live hedges of apecios varying with the forest region may 
be employed when the area of a nursery is very large, which 
would he the case if the nursery were used also as an ex- 
perimental forest garden, But, in any case, more effective 
internal fences would be required for the portion of the area 
devoted to real nursery work. Live fences have for the most 
part this prohibitive’ disadvantage that they harbour noxious 
vermin, besides, when not thorny, giving free access to hares, éc, 
‘The principal ‘species best adapted for live fences ara—in the 
Himalayas, (rategus,Pyrus variolosa, roses ; in the plains, species 
of Kuphorbia, Zizyphus, Carissa, Cesalpinia, and deacia, the 
prickly pear and American aloe, bamboos, Capparis horrida, &e. 

Elephants can be kept out only by means of ehevaue de frise 


supplemented with sharp-pointed stakes driven into the ground 
along the outside. . 
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§§ 8. Watering. 


In the climate of India, which admits everywhere of a more 
or less prolonged Dry Season, watering in some form or ather 
cannot be dispensed with, Even in the few exceptional cases 
in which the intervals between sutlicient falls of rain are not 
long enough to kill the young nursery plants outright, these, 
especially those in the seed-beds, are thrown back in their 
growth, unless watored artificially, And in any case it is 
always an indispensable advantage to be able to control the 
growth of the young plants without being entirely dependent 
on the contingeuey of rain falling. 

Admitting thon the necessity of artificial watering, we may 
generally lay down the rule that for nursery purposes the 
usually soft tepid water of a flowing stream is better than the 
generally hard chill water of a spring. Obviously tank water 
is even better adapted for the uursory than that of a flowing 
stream, 

The chill of cold water is easily corrected by storing it in a 
reservoir previous to use. This storing also affords an op- 
portunity of mixing special soluble manures with the water, 
which expedient, as will be seen further on, is often useful and 
even necessary, The reservoir, to minimise waste by absorp- 
tion in the soil, by evaporation, &c. should be situated in the 
immediate vicinity of the nursery. 

Water may be given to the plants either (A) by pouring it 
from above, #.¢. by HAND-wATERING, or (B) by IRRIGATION. 

(A). In hand-watering the supply of water may be brought 
either in skins or be led in channels from wells or tanks or 
running streams into reservoirs, either of pucca masonry or. 
with merely puddled sides and bottoms sunk in the midst of 
the beds or lines to be watered. Hand-watering is under all 
circumstances both costly and slow, and when once begun has 
to be continued ueatly every day until the first fall of rain 
thoroughly soaks and loosens the soil. When it is effected with 
watering-pots or ordinary garden pumps, a hard crust, imperme- 
able to air and dew, forms on the surface of the soil, which 
crust has to be broken up by light hocing as often as the 
watering takes place. This objection is obviated by the uso 
of the garden syringe, which consists of a forcing pump whose 
spout is furnished with a fine rose; through this rose the 
water is ejected with great force in minute drops like rain, 
which wash off the dust, &. clogging the groen parts of the 
plants. Whether pots or pumps or syringes are used, the water 
ought to penetrate as far aa the roots to prodnce any useful effect, 

Hand-watering in permanent nurseries has its raison d’étre 
only in the hills where drought is neither prolonged nor severe, 
and even then only in the absence (exceptional it must be said) 
of running streams or surface springs immediately above the 
nursery site, 
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(B). In all other cases irrigation should. be resorted toi 
it is mach cheaper, much more effective and much more ex~ 
peditious. The ordinary system with the European uursery~ 
man is to lead the wator, from whatever source it is obtained, 
into horizontal channels running between the beds and lines 
parallel to their longest dimension, and retaining it therein 
by damming up every outlet until the soil of the beds or lines, 
as the case may be, is thoroughly drenched, without the water 
ever flowing into them, By this last precaution the formation 
of a superficial erust of mud is avoided. For convenience 
sako 1 will.term this the sIDE-DRENCHING system. 

A common method employed by native gardeners and 
agricalturists is to enclose the beds und lines by a coulinuous 
ridge of earth 5 or 6 inches high and to flood them with 3 or 
4 inches of water. By this means the soil is perhaps more 
effectively drenched, as more water can be thna given in a 
single operation, and, moreover, there is no loss of time as in the 
side-drenching system, in which the nurseryman has generally to 
wait until one line of beds has absorbed moisture completely 
before he can proceed to water the next row of beds; but, 
on the other hand, the formation of a superficial crust of mud, 
which must afterwards be raked and broken up, is inevitable, 
The water let. into the beds sometimes stands as much as one 
hour before it is completely absorbed by the soil, The method 
just described may be termed the FLOODING system. 

Whether the side-drenehing or flooding. system be employ= 
ed, the effect is the same as regards the total destruction or 
banishment of white ants, rats, mice, and most other burrow- 
ing animals, the depredations of which seem only to be 
aggravated by hand-watering. . 

Another advantage which irrigation possesses over hand. 
watering is that it succeeds in shallow soils where the latter 
faile. 

Although implied under the head of site, it may be stated 
here that the spring or tank, from which the water-supply 
is obtained, should rot be so near the nursery as to keep the 
soil constantly in a thoroughly saturated state, which would 
not only directly injure. the growth of most species, but 
also produco severe damp frosts, 

When a tank, spring, or stream ison a lower level than the 
nursery, the water has obviously to be lifted. Of the various 
water-lifts in use in India the best are the Persian Wheel (of 
which there are several forms), the Double Mot, Charas or Chara, 
the Dheki, Dhenkli or Dhenguliand the Lathi Kundi, which 
will-all be found deseribed with sufficient detail in the Appene 
dix, ‘The water thus lifted can be led away at once into the 
nursery beds and lines, or stored up in a reservoir until wanted, 
When'the distanee of lead is considerable, say exceeds 60 
yards, iron pipes, or cheaper still, gutters of wood or sheet 
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fron, supported on wooden or iron trestles, are easily and 
economically set up, Masonry channels, if on a large scale, 
are extremely costly, and earth embankments, however well 
prddled, are very wasteful, and require constunt looking after. 

In the absence of all other sources of water-supply, the only 
plan is to sink wells, the number and size of which will depend 
on the area of the nursery and the abundance of water in the 
stratum in which they are sunk. The most effective water- 
lifts to employ in this case would be the Persian Wheel and 
Doudle Mot. 

The best time for watering is, according to the experience 
of Indian gardeners and agriculturists, the afternoon, 

The explanation of this, as far as the hot weather is con- 
corned, is obvious, for watering early in the day would result 
in a very large proportion of the water being lost by simple 
evaporation. But as regards the cold weather, in places ex- 
posed to night frosta, it is evident that the later a plant is 
watered, the larger will be the quantity of moisture contained 
jn its tissues, and hence the slighter its resistance to frost 
during the night. And not only this, but the increased 
humidity of the air in which the plant is bathed is bound to 
aggravate the severity of the frost. Hence the proper plan 
in the cold weather would be to perform the watering in the 
forenoon ; and if from wells, since well water is alwa: 
warmer than the air and the soil in the morning duri 
period of the year, as early in the day as possible. But, 
whenever practicable, watering ought to be entirely dispensed 
with in frosty situations during the Cold Weathor, 

When there is advantage in watering in the afternoon, the 
whole or portion of the water-supply that is available in’ the 
forenoon can, if necessary, be stored up in reservoirs. Such 
storing is unavoidable when the discharge of the canal or 
natural stream, on which the nursery is dependent, is in- 
sufficient to irrigate the required area within a given time. 

6. Preparation of the soil. 

The first thing of all to do is to clear the ground of every 
tree and shrub, and to grub out the stumps and principal 
roots. The best implements to use for this purpose and the 
most expeditious and economical method of effecting it 
need not be described in a work on Sylviculture, since the 
art of felling trees and extracting stumps and large roots be- 
longs to another branch of Forestry, under which it will most 
appropriately be treated. 

Next, the ground must be levelled. In the plains, if the 
surface of the soil is more or less even and has only a slight 
slope, and provided the length of the nursery in the direction 
of the slope is not great enongh for there to be any very 
appreciable difference of level between its lowest and highest 
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portions, this end is accomplished simply by means of the 
ploughing operations followed by a few saificiently heavy falls 
of rain. The deeper depressions must, however, be filled up 
with good topsoil brought from outside the nursery, 

Tf, all other circumstances being the same, the’ difference of 
Jovel is marked, exceeds say 4 or 5 inches, the site of the 
nursery must be divided off into horizontal terraces, the edges 
of the terraces being protected against slipping ot erosion by 
means of retaining walls of dry masonry. Pucca walls, being 
necessarily built on solid foundations, would be excessively 
costly, and also have the drawback of impeding a free drain- 


age. 

Sho labour of terracing will obviously bo directly propor- 
tional to the tangent of the angle of'slope, and the width of 
the terraces will equally obviously vary jointly with the angle 
of slope, and the depth and richness of tle topsoil. Moreover, 
in forming the terraces the height of each terrace ought to be 80 
chosen that the cutting shall, as fur as practicable, be equal to 
the quantity of embankment, inorder thereby to minimise both 
the labour of cutting and the distance of lead for the earth 
ent, and io utilise every bit of this latter. 

The use of a levelling instrament. is always indispensable, 
as the best work with the eye canuot but fail at many poinis, 
and cause hereafter much annoyance and heavy expenditure 
on frequent repairs of broken terraces and eroded soil. 
~ Under any cireumstances, wo cannot, in India, get rid of 
the necessity of protecting the soil against evoston, since 
every year heavy falls of rain occur, a large proportion of 
which, not being able to enter the soil as fast asit falls, rushes 
off the surface, entting channels through it, and carrying 
away a considerable portion of the top-soil, especially if this 
has boon loosened by cultivation. 

Whatever the character of the ground, the following rule 
should bo universally observed :—The rain falling on higher 
land outside the nursery should in no case be allowed to ran 
down into the nursery, nor ought any portion of the rainfall 
within the limits of the nursery to be permitted te be carried 
off outside by surface drainage. 

In the plains, the mound system of fencing, already desexibed 
on page 425, auswers perfectly as a protective work, ‘The 
mound prevents a rush of water both into and out of the nur- 
sery; while the ditch serves not only to drain off with suffi- 
cient rapidity any excess of moisture in the soil of the nur- 
sery itgelf, but carries off all the surface drainage of the higher 
ground outside. Indeed, when the fall of the ground does 
not exceed about 1 in 200, the mound alone is.so effective 
that i¢ is common to see large fields as it were walled off by 
mounds of meré earth into a number of very nearly level com- 
partuents, Any slight difference of level that exists is soon 
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corrected by rain, and the compartments form a succession 
of low terraces with earthen parapets. 

In the hills, besides supporting the terraces by a retaining 
wall, as already described, a violent rush of water over the 
edgea, and the consequent washing off of the soil, ia _prevent- 
ed by sloping the terraces slightly inwards. ‘The rain falling 
on the slopes above, if they comprise an area large enough 
to receive an appreciable fall during a single shower, can be 
easily diverted by means of one or more channels into the 
nearest ravine or gully, 

The noxt point to attend to, after clearing and levelling the 
ground and protecting the soil against erosion, is the freeing 
it of all ita larger coarse elements down to: 18 inches at least 
below the surface, ‘The objec of this operation is to have 
the soil contain nothing that would blunt the sharp implements 
of the nurseryman,.and also to give it a uniform texture. 

First of ali, the stones lying on the surface onght to be picked 
off; those below the surface are got rid off during the pro- 
gress of the actual tillage, Where the stony element is at 
all abundant, some of it will still remain, and will have to 
be removed by sifting when the nursery beds and lines are 
prepared, as explained further on. 

Lastly, we have to consider the tillage or real preparation of 
tho soil, the object of which is to kill out tho roots of all exist- 
ing growth and to loosen and, if necessary, to correct the defects 
of the layer of the soil that is to contain and nourish the roots 
of the plants to be raised. In thos breaking up the soil, care 
must be taken to bring up to the surface as little as possible of 
its under Iayers, which have never been exposed to fertilising 
weather influences, 

If the operations preceding the tillage have not already 
removed the low vegetation that covers the ground, this should 
now be got rid off. Amongst native gardeners and agricul- 
turists it is usual to burn offthis low vegetation. This plan 
is to be deprecated (excepton acid or stiff clayey soils, which 
should in the first instance never be chosen), a3 its only recom- 
mendation is a very petty economy ; it not only destroys 
the organic matter in the top layer of the soil, but #lso bakes 
the latter. There is no alternative but to use the grabbing 
axe, scythe or siekle, and to carry away out of the nursery 
area or to the manure pit all the rubbish cut, Nevertheless, 
if the quantity of this is not considerable, it nay be collected 
into small heaps up to a foot high scattered all over the area, 
and fired on a catm, dry day so as to ensure complete combus- 
tion. The succeeding tillage operations will suffice to mix 
the ashes thoronghly with the soil. Half-burnt remains of the 
rubbish are always strongly acid, and, if introduced into the 
aoil, their decomposition during the first ensuing rains will, 
by reason of the heat thereby developed, also affect injariousty- 
growing vegetation on it, 
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The deeper the soil is turned up, the better; and hence, 
theoretically speaking, the pick cr hoe is the best implement for 
the purpose, But the progress of work with those implements 
ix very slow, and, exeept on narrow terraces on steep hillsides 
where no other implement could be used, they must always yield 
the place to the plough. Whatever the pattern of the plough em- 
ployed—and this varies greatly in different parts of India—the 
share must enter the soil deep enongh to tear ap completely once 
for all the vivacious roots and underground stems of existing 
vegetation. If any of these are allowed to remain in the ground, 
they will soon multiply and render the unreery work impos- 
sible. The creeping roots of woody species that throw up 
suckers cannot, however, always be got rid of with the plough, 
as they often (eg. Phyllanthus Emblica, Boswellia thurifera, 
Ongeinia dalbergioides, JMiospyros Melanoxylon, &c.) go down 
to a depth of 24 feet and more, and hence the only way to deal 
with them is to dig them out one by one with a pick or hoe 
wherever a sucker or stump shows itself. 

Deep cultivation is justifinble for the following four 
reasons :—(i) It is the only way to kill out all existing growth 
and to clear the soil of all roots and underground stems. 
(ii) The layer of soil, in which the roots of the seedlings to be 
reiscd aro to spread and be nourished, can never be sufficiently 
loosened. (iii} This loosening of the soil is absolutely ne- 
cessary in order to admit air, with its carbonic acid and nitro- 
gen compounds, into the lower layers and thus fertilise them. 
(iv) While it prevents a sudden excess of damp in the 
layer of the soit oceupied by the nursery plants and preserves 
them from what has technically been called wet feet, it also 
helps to preserve moisture iu it during drought and to 
encourage the formation of dew in its innermost layers during 
the Cold Weather, 

The hest time of the year to begin ploughing is the Cold 
uther : the soil is then’still soft and yielding, ‘and the aun 
is quite strong enough, or the cold great enough, to destroy 
the vitality of the roots and underground stems turned up. 
One or two women or boys should follow the plough and pick 
or pluck out all stones and roots brought up to the surface, 
Jf the land has had woody growth on it, the ploughman should 
be armed with a light axe with which to ent throngh all roots 
sufficiently strong to arrest the progress of his plough. A 
coulter fixed lo the shaft of the plongh, and strong enough 
to cut through woody roots 1} inch thick, will facilitate and 
expedite the ploughing work very considerably. 

This first ploughing should be repeated at least twice, each 
time in a direction at right angles to the preceding one, 

Fragments of roots and underground stems will, however, 
still remain in the soil, and the next operation will be to work 
it successively in two directions at right angles to one another 
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with thé bullock-hoo, the size of which will be proportionxte 
to the depth to which the plough has penetrated. This 
hoeing will break up the larger clods and bring up to the 
surface nearly all the roots remaining in the soil, which, 
together with stones, must be picked off as before, as soon ae 
they show themselves. The clods are still farthor reduced by 
means of a log-roller or a special clod-erusher drawn by oxen. 
After this, it is advisable to hoe the soit over again ix the same 
manner as on the first occasion. 

The-soil should then be allowed to lie thns until the first fall 
of rain has thoroughly soaked it, when it should be hoed over 
once more in the same manner as before, The result of this 
Jast _hoeing will be that all the last clods, large and small, will 
be thoroughly broken, the soil acquire a soft, uniform texture, 
and the surface be evenly levelled. 

The entire area of the nursery onght to be cultivated in the 
manner described, ie, not only the portions that are to 
compose the future seed-beds and lines, but also those which 
will constitute the reads and paths, As said before, the smallest 
remnants of vivacious roots and underground stems left any- 
where in the nursery will soon multiply and spread, and not 
only cause much trouble and expense afterwards, but also 
impair efficiency very materially, and unfit a considerable 
portion of the area for the purpose for which it is required. 

If the soil is poor in bases, as when it is a stiff clay or a 
nearly pure silicious sand, it is advisable to strew quicklime or, 
which is generally more economical, finely ground kankar 
over the surface just before the last two hoeings.” The quantity 
of time or limestone to use will depend on the nature of the 
soil in each particular case. Beyoad the liming no manures 
should be applied until after the nursery beds and lines are 
Jaid out. 

It is much to be recommended to grow a previous erop or two 
of potatos, Indian corn, rice, Sorghum, sugarcane, sesamum or 
cotton, whichever is the most suitable, before laying out the area 
asa nursery. The cultivation ef such crops, which require 
very thorough weeding, effectually clears the soil of every 
trace of the previous vegetation that covered it, corrects all 
its harsh qualities, loosens it thoroughly, renders its texture 
perfecily soft and even, and completes the levelling of the 
ground. Potatos, sugarcane, and cotton are the best crops for 
onr purpose, as cereals and oil-seeds attract rats and mice. While 
improving the soil and site, these crops will, besides , yield a 
large money return, 

§7. Laying out beds, paths, §e. 

In laying out the interior of a nursery two main points have 
to be kept in view : (a) how to make the best nse of the given 
area, and (bh) how to perform the watering in the most evo- 
nomical and effective manner. 
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For every permanent nursery there should bea good set of 
offices for the establishment and for storing implements, seeds, 
&. If the area is large, these buildings should be situated at 
or near its most central point in order to facilitate constant 
supervision buth by day aud night. Tf the area is limited, they 
should be erected immediately outside, and this can obviously, 
for the very reason that the nursery is small, be done without 
in any way impairing efficiency. ‘The cattle used in connection 
with a nursery ought invariably to be stalled outside, 

In large nurseries it is generally advantageous to have a 
cart road leading up at least to the nursery buildings, and, if 
possible, also carried further on, so as to bring it within easy 
reach of every part of the area. To economize space as well 
as money, it is expedient to give it only sufficiont brondth for 
a single cart, but widening it at its extremity so as to enable 
the cart to turn. This road should be metalled and have a 
slightly convex section. Besides this, it onght to be raised 
somewhat above the lovol of the adjoining soil, and bo protected 
with well-made side-drains, One corner, the shadiest and most 
protecied of the nursery, ought to be specially set aside for 
proparing and storing manures, 

The next step is to lay out the paths and nursery beds. 
These latter should be just broad cnough for a boy, 9 or 10 years 
old, to reach the middle with his hand without having to step 
on them. A breadth of 40 inches is very convenient, Their 
length need have no limit, except what is fixed by the shapo 
of the ground, and by the number of plaints of each single 
species to be raised, “Their shape ought always to be rectangu- 
Jar. ‘The beds must be divided off from each other by paths 
about a foot wide, which will thus consist of two sets crossing 
one another at right angles. One of these sets of paths ought 
to abut perpendicularly on the eart road, when thera ia one. 

When the nursery is to be irrigated, the paths running 
parallel to the longest dimension of the beds should follow 
horizontal lines, and the water should be led from the source 
whence it is obtained into a primary or Yeep channel or chan- 
nels, as the case may be, of sufficient width and depth, and 
eut between two groups of beds at right angles to that direc- 
tion, Smaller pisraisurINe channels at right angles to, and on 
each side of, the feed one, and about six inches wide and four 
inches deep, should be hollowed ont between each bed and the 
path adjoining it on the side from which the water comes down 
the latter. In Europe the paths themselves serve as such second- 
ary channols; but in India, where large quantities of rain fall 
within a limited time, the paths, if used as watercourses, would 
be rendored quite unfit for circulation, and any attempt 
at circulation would, in turn, render the paths unfit as channels 
for distributing water. It is then evident that in this 
country it will always be expedient to beat the paths firm 
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and to gravel them. The end of the distributing channels 
not connected with the feed one must be kept permanently 
closed. 


In the side-drenching system of irrigation the surface of 
the beds ought evidently to be slightly raised above the paths, 
say about 2 inches, This is easily done by cutting a portion 
of the top soil off the paths and throwing it on to the beds, 
The adjoining distributing channels act as side-drains during 
ashower of rain, and protect the paths from being washed 
away. The water for irrigation is retained in the distributing 
channels, until the adjoining bed or beds are thoroughly soaked, 
by means of small removable dams consisting of 2 
single piece of wood, earthenware, sheet iron, or stone fixed 
across the feed channel in @ continnons line with the lower 
edge of the distributing ones, and just a fraction of an inch 
below the level of the paths, so that before the water could 
rise up to the top of the beds, it would flow over the dams 
down the feed channels. On even open ground the disposi- 
tion of the beds, paths, and channels would be as represented 
in the adjoining diagram, in which B B are the beds, P P 
the paths, D D the distributing chanuels, F the feed channel, 
and dd the dams, 


When the dimension of the nursery in the direction of the 
length of the beds is too great fora single system of feed 
channel with its distributors to perform the irrigation conve 
niently and efficiently, there must be more than one such sys- 
tem laid out; and, when this is the case, the feed channels 
should themselves be fed from a main one ranning at right 
angles to them at the highest end of the nursery. On hill 
sides ihe feed channels on each terrace must receive their water 
directly from those immediately above them; and hence, to 
prevent erosion, it is necessary to pave them, if not along their 
whole length, at least at both their extremities. In the hills 
flat stones adapted for this purpose are, as a rule, casily ob- 
tainable, and both the sides and bottoms of these channels can 
be protected with such stones at a trifling. cost. Buta simpler 
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expedient is to form the channel with two planks joined edge- 
wise as shown in the accompanying figure. 


At the uppor end of tho feed channel on each terrace, 2 
wooden cask may be let into the ground to receive the water 
coming down from above, and hold a sufficient quantity for 
various purposes, the necessity of which may arise at any 
moment, 

If the flooding system of irrigation is employed, it is evi- 
dent that the beds must be lower than the paths, and, indeed, 
on the same level as the distributing channels, The water is 
usually admitted into the beds by removing with he hand 
three or four inches length of the ridge flanking the distribut- 
ing channel and restoring it as soon as the beds are sufficiently 
flooded, removing at the same time a temporary dam of wet 
clay placed acrogs the feed channel to turn tho water into the 
distributors, Tt would be great improvement, and one that 
is easily made, to maintain a permanent opening in the ridge 
of earth, and fo fit to it a movable dam consisting of a piece of 
wood, flat stone, hard earthenware or sheet iron. Similar dams 
should be used also in the feed channel. In every other respect 
the arrangement of beds, paths and claunels remains the same 
as iu the side-drenching system. 

§§ 8. Collection and storage of Seed. 
§§§ 1. Collection, 

Seeds mny be obtained either by oollceting directly, or 
through contractors, or by purchase in the market, or by ex- 
change. Owing to the backwardness of forest culture in India, 
the third source scarcely exists for us, and the fourth is almost 
as limited, ‘This is, however, no grest disadvantage, as seeds 
collected directly or through contractors must necéssaril: ly 
belong to the latest crop, and are more likely to be fertile and 
sounder than those obtained otherwise ; and not only this, bat 
they can be more thoroughly tested. 

Phe bost seads are produced hy fully fertile, healthy, vigo- 
rous trees growing not too close together in a favorable soil 
and situation, Very young trees usually furnish a large pro- 
portion of barren seed, while very old or weakly trees yield 
seeds which are not only difficult to keep but also produce 
weak plants. Deformities in trees are often inherited, as for 
instance twisted fibre, a squat habit, &c. Twisted bre can be 
easily detected in trees possessing a cracked bark or rhytidome, 
as the cracks follow the twist. 
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Seeds ought to be collected only when they are completely 
ripe: such as are not fally ripe when taken off the tree do not 
possess the germinative faculty in the same degree as ripe seeds 
and, moreover, lose that faculty much sooner. The ripe frnit 
of some species persist on the trees for a more or less consi- 
derable time; ¢g., of teak, Zerminalia tomentosa, Plerocarpus 
Marsupinm, sissoo, &e. Sach fruit one need be in no hurry 
to harvest, But there are othor species, the majority of the 
seeds of which, with or without the rest of the fruit, are shed 
as soon as, or soon after, this ripens; eg., sal, deodar, Quer- 
cus semecarpifolia and dilaiata, Abies Webbiana, birch, Lager- 
stramia parviflora, Sckrebera swietenioides, &c. The collection of 
such seeds evidently admits of no delay. Rainy weather 
ought, whenever possible, to be avoided for the collection of 
seed, especially of such as ‘aro small, vic. of Anogeisaus, birch, 
Adina cordifolia, Stephegyne parvifolia, &o.; bub this prohibi- 
tion obviously does not extend to such seeds as are to be sown 
at once, or, which comes to the same thing, as cannot under 
any circumstances be preserved, e.g. sal, Quercus semecarpi- 
folia, &e. 


According to the various species, seeds must be collected in 
different ways. The fruit may (i) be hand-plucked off standing 
trees, or (ii) off felled trees, or (iii) be gathered off the ground 
after they havo fallen naturally, or lastly (iv) be broken off 
with a hook from standing trees. 


(i). Hanp-pruckine orF stanping tRees—This method 
is the most costly of the four, but is the only one applicablo in 
the case of small or light fruit, eg., Pterccanpus Marsupium, 
Ougeinia dalbergioides, Anogeissus, khair, sissoo, Hardwickia, 
elms, maples, ash, &¢., or of smail light seeds that escape 
from the ripe fruit still hanging on the tree, ¢g. deodar, 
silver fir, biveh, Sehrebera swietenioides, Andromeda, &e, 
The seed collector must climb up into the crown of the treo, 
with or without the help of a ladder, just as he can manage, 
aud with a sack slung over his shoulder. What he cannot reach 
directly with his hand, he must draw to within arm’s length 
of himself by moans of a hook attached to the end of a light 
but strong sapling or bamboo of sufficient length. Branches 
and branehlets break off less easily when drawn upwards than 
if pulled downwards ; houce it is always advisable for the col- 
lector to climb up to the highest point he can attain and begin 
by plucking off the fruit hanging at the summit of the treo, 
The fruit of many species is more or less articulated to the twig 
which beara them, and is thus easily gathered; but that of 
some species can only be plucked by twisting or otherwise 
foreibly breaking off the twig. For the latter class of fruit the 
use of a cutting implement, such asa pruning knife is to be 
recommended, Figure A represents a convenient implement, 
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which combines a hook (a) and a cutting edge forming a re- 
entering anglo (b). Figure Bis a rough sketch of the imple- 


As 


ment commonly used by mango gatherers, and slightly im+ 
proved to suit the forester’s purpose. The bag (b) receives the 
fruit or seeds, and provents them from escaping or falling 
to the ground; ss are fine sharp saw edges. The common 
Indian sickle may also frequently be employed. 

(i). Hann PrnekIne off FELEED THERS.—Trees that are 
to be cit for export in the ordinary course of work often yield 
a considerable supply of good ‘seed. ‘They should be folled 
immediately the fruit is ripe. A pruning hook often facie 
litates very materially the coliection of the fruit, This is the 
only method applicable to the various kinds of bamboos. 

Gi), GaTHERING OFF THE GRoUND.—The seeds that fall 
first are generally barren or worm-eaten ; they ‘should invari- 
ably be rejected: To this end the dead leaves and early fallen 
fruit or seed should be swept away from under the selected 
trees. This method of collection is very economical, and is 
peculiarly snited to large heavy frait whieh fails more or Jess 
perpendicularly and which does not break up and allow the 
ineluded seed or seeds to disperse, ¢.g. Querens incana, the 
sandalwood tree, &e., sal, Terminalia Chebula and belerica, Be. 
‘Yo help the fall of the seed or fruit, the branches of the trees 
may be shaken, 

(iv), BreakING OFF THE FRUIT FORCIBLY PROM STANDING 
TREES.— When trees marked to fall within a year or so are 
chosen as the seed-bearers, it may be found’ inconvenient or 
impossible to fell the trees as soon as the fruit ripens. On 
account of the nature and small size of the fruit and seed, the 
Third Method may also be inapplicable, while the First would 
be unnecessarily expensive, siuce there is no reason for sparing 
the frait-bearing branchlets and twigs of such trees, The 
fenit may then be broken off singly or in banchés with the aid 
of astrong hook forming a sharp angle of about 30° firmly 
attached to one end of « long sapling or bamboo. ‘The inside 

56 
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edge of the hook should be sharp and serrated and slightly curved 
inwards, The hook should be passed over the fruit-bearing 
branchlet_or twig at the point at which it is to be broken off, 
and jerked downwards; or, if that does not anfiice, it shonld be 
twisted round onca or twice, by which means the branchlet or 
twig, as the case may be, will be firmly caught in itand a single 
jerk will then suffice to ont the former through. Where small 
wood has no value, and there ia no objection to thinning out the 
crowns of the trees, branchlets of a certain thickness may be 
ont off with a bill hook, and the fruit. then hand-plucked from 
them. Some trees produce bunches of fruit, the common stalk of 
which dries up at maturity and easily disarticulates from the 
rest of the branchlet. The panicled fructification of teak is a 
good instance in point. ‘The presont method may be employed 
with such trees, both independently and also to supplement the 
Thied Method, when ali the fruit, although they ripen more or 
Jess simultaneously, do not fall together, 


§§§ 2. Dreatment after collection, 


The fruit of many trees require to undergo some previous 
manipulation before the seed is in a fit condition to be sown or 
stored up. Hither (a) the seed is enclosed in a fleshy pulp, 
eg., Dillenia, Schleichera trijuga, Artocarpus, Gmelina Orborey 
Diospyros, &e.; ov (b) it is covered with a thick tough fibrous 
rind, e.g. cocoanut, &e.; or (c) it is included in a capsule or 
pod, or between scales, e.g. Lagerstramia, Schrebera, Michelia, 
Khair, Hardwickia, babul, Conifera, &., or (d) it is surrounded 
or armed with foliaceons or comaceous appendages, which inter- 
fere with its uniform distribution in sowing as well as uselessly 
increase its bulk and weight, ¢.g. ‘Teak, some Terminalias, Ptero- 
carpus Marsupium, elms, maples, pines, firs, poplars, willowa, 
&e. ; or (e) it is so full of moisture that it cannot be stored up 
at once without heating and fermenting, ¢.g. pines and firs, 
Anoycissus, Quercus incana, &e.; or (f), although ds ripe as it 
ean ever become on the parent trees, it would germinate badly 
or after much delay if sown as soon as collected, eg., teak, 
Terminalia tomentosa and Arjuna, Plerocarpus Mareupium, 
babul, ash, &e, 

(a). Steps eNcLosep IN A FLESHY PULP.—In many cases the 
pulp may be got rid of by allowing it to rot in heaps, and then 
washing it off in large vats with abundance of water, working 
the contents of the vats well with strong rods bound together 
bronm-fashion, Edible frait, such as that of Zicyphus, Dioopy- 
ros, Buckanania, Schleickera, &., give no trouble; people who 
live in or close to the forest will bring in all the seed required 
in return merely for the privilege of collecting the frnit, with 
occasionally a trifling money renumeration added. Some kinds 
of fruit may also be given to goats and cattle, which eject the 
seed when chewing the cud, ¢.g. Zizyphus, Terminalia belerica 
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and Chebula, Piyllanthus Emblica, @melina arborea, Prosopis 
spicigera, &e. 

(b), Seeps covERED WitH A THICK Frsnous AIND.—The 
rind must be torn off with the aid of force and special shears. 

{0}, SEDs INCLUDED IW 4 CAPSULE OR POD, OR BETWREN 
scaLEs,—'The quickest method, when that is practicable, is the 
application of heat, wnder the action of which the valves of 
the capsules or poils and the scales of the cones open out or 
disarticulate, and allow the enclosed seeds to escape out. In 
many cases simple exposure to the sun suffices; in others, how- 
ever, a higher and more sustained temperature is required, and 
then special drying houses are necessary, in which the fruit 
to be treated is exposed to the direct action of air heated by 
steam pipes or over an open fire, and kept at the required tem- 
perature with the aid of thermometers, The coverings and 
scales are separated from the seed by raking or riddling or 
winnowing, according to cirenmstances, But the application 
of heat does not suffice for, or even does not succeed at all, with 
the frnit of many species, e.g, sissoo, Hardwickia, babul, khair, 
&e. In this case, if the seed is tough enough, threshing in 
sacs or in the open air, or treading with bullocks on a well- 
beaten. level foor in the manner of the Indian agriculturist 
“gives yood results, Some of these seeds, however, chiefly of 
leguminous plants, do not stand such rough treatment, viz., 
Hardwickia binata, sissoo, &c., and the only way to free them, 
as far aa I know, is to manipulate each fruit individually with 
the hand, in case the separation of the seed from its covering 
is deemed necessary. 

(a), Suups wit FOLIACEOUS OR COMACKOUS APPENDAGES.—~ 
The wholesale removal of these appendages, except one by one 
with the hand, is not always possible without injury to the 
germinative power of the seeds; but whenever practicable, it 
should be effected. If the seed is hard or tough, friction, more 
or Jess rough, suffices to detach these appendages. When this 
is the case, a very expeditious method is to nearly, but not 
quite, fill large stont saes with the seed, and to thresh these or 
work them violently backwards and forwards, according to the 
toughness of tle seed, until the appendages are detached or 
crushed, when they can be easily separated by the ordinary 
process of winnowing. Treading with cattle may sometimes 
be found efficacious, Threshing is uecessary for seeds of Jere 
minalia tomentosa and Arjuna, Pterocarpus Marsupium, &e. 
Treading with cattle or friction in sacs will succeed perfectly 
with teak, &e. With brittle or otherwise delicate seeds the 
following process may often be employed with the best result :— 
They should be spread out and sprinkled over lightly with 
water from a pot with a fine rose, and moistened thus, they 
should be collected into large heaps. As soon as a gentle heat 
is felt on inserting the hand into these heaps, they ought to be 
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spread ont to dry. When the seeds are again dry, the append- 
ages will be found to have disarticulated of themselves, 

(e). SEEDS T0O MOIST TO BE STORED UP at oncr.—The 
sceds of many species have to be plucked from the parent tree 
before they are quite dry, in order to prevent their being dis+ 
seminated and scattered far and wide. @ther kinds of seed 
contain a great deal of moisture even when they fall off 
naturally, Such seeds should be spread out not more than 
from 2 to 8 inches high in a dry, airy, sunny place, and turned 
over with a rake twice or thrice daily for a period varying with 
the kind of seed and the dryness and temperature of the 
weather. After this they should be piled up higher, the raking 
being continued as before but being limited to only once a day, 
This latter proccss should go on until tho sceds_ avo sufficiontly 
dry. Experience alone can tell when this is the case. It is 
needless to say that in the cold weather the seeds should be 
removed under shelter while dew is being deposited, As 
regards sceds that are moist even when they are shed naturally, 
this drying is really the completion of the ripening process, 
for such seeds germinate more promptly when they have been 
thus dried than if sown as soon as they fall off from the 
parent tres. 


(f£.) Sreps THar REQUIRE A POMERRR PROCESS OF RIPENING 


AFTER FALLING OFF PROM THE PARENT TREE.—Among agricul- 
toral crops our gram is a well-known instance of such seeds : 
is will germinate freely only several mouths after it has been 
harvested. Instances’ of forest seeds, already given higher up, 
are those of teak in Central India and Bombay, of Terminalia 
tomentosa and Arjuna, of Pterocarpus Marsupium, bvabul, ash, 
&e. Drying increases the germinative faculty of each one of 
these species, especially the power of swelling up of the 
embryo and of the periaperm (when there is one) by the imbi- 
bition of water. In the case of teak in Central India, it would 
appear that continued exposure to all the alternations of the 
weather during a whole year, provided fermentation is pre- 
vented, favours the second ripening process. 


(To be continued.) 
E. BE. Peayixpez, 


